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MINER 


IDEAL 
SAFETY 
HAND 
BRAKES 


FOR 

PASSENGER 

EQUIPMENT 
These brakes are thoroughly 
practical; have easy, positive 
action; ensure safety 
and maximum efficiency. 
Successfully used on all 
types of freight and passenger 
equipment. 


W. H. MINER, INC. 
CHICAGO 
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Rk. H. Aishton’s address, unavoidably postponed from the 
Wednesday session, was presented by Mr. Aishton in 
person on Thursday morning and 
Fine Attendance proved to be well worth waiting for. 
at This address, in combination with the 
Thursday’s Session™usually high-grade papers pre- 
sented Thursday, was sufficient to 

bring out a record attendance. Practically every seat in 
the Greek Temple was taken, and some of the members 
were compelled to stand in the rear and around the sides 
of the room. If this interest continues, as an examination 
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of the program of future sessions gives every promise 
that it will, arrangements must be made to provide more 


seating space. In spite of the fact that the Division re- 
mained in session well past the announced closing time, 
few of the members left the room, and this sustained 
interest was the finest kind of a compliment to the papers 
and their authors. It was also a compliment to the mem- 
bers of the Mechanical Division, for it shows that they 
appreciate and are determined to profit to the utmost by 
the constructive program of reports and papers prepared 
for them. 


No man in the United States is doing a greater work for 
the railways than R. H. Aishton, president of the 


; American Railway Association. 
Mr. Aishton’s Among other activities he is occa- 
Inspiring sionally delivering addresses at 
Address meetings of the various divisions 


of the association and the inspiring 
address he delivered yesterday is a fine example of 
the kind of addresses that produce results. He com- 
mended the railways for the initiative being shown 
by them individually in improving their facilities and 
operations, and for the splendid way in which they 
have co-operated recently in carrying out their pro- 
gram to provide the public with sufficient and econom- 
ical transportation. He urged them to continue to make 
progress on the lines that they have been following. 
He pointed out that one of the great questions before the 
American people is, “Are the railroads being efficiently 
and economically operated?” and that upon the answer 
public sentiment makes to the latter question depends the 
future of the railroads. Such views cannot be reiterated 
too often before meetings of railway officers and when 
they are expressed by a man of Mr. Aishton’s position, 
ability and experience, they are bound to exert a great 
influence. Anybody who reviews what has occurred in 
the railway field within the last four years must be deeply 
impressed with the fact that the carriers since they were 
returned to private operation have made a long advance. 
They have greatly improved the service rendered, largely 
reduced operating costs, and at the same time converted 
a large deficit which was then being incurred to a large 
net return which is now being earned. The net return 
being earned at present is not satisfactory, but it is a 
great improvement over any net return earned between 
1917 and 1923. If the railways individually continue to 
handle all their affairs as well and if they continue to 
co-operate with each other as well during the next three 
years as they have during the last three years, it seems 
safe to predict that the railway situation as a whole will 
be more satisfactory three years ahead than it has been 
since the Hepburn Act went into effect in 1906. 


If the buyer of machine tools would take the time to con- 
sider just what the tool he is purchasing represents, he 
would find it to be more than a foun- 


Brains dry and machine shop product. That 
and a mass of iron and steel cannot be 
Machinery made into a machine without first be- 


ing organized in the mind of the 
designer is a familiar concept, and the most important 
factor entering into a machine is, after all, brains. The 
manufacturer, in order to sell, must employ the brains 
necessary to design and improve his product, and the brains 
and man power necessary to maintain an organization to 
sell and to serve the customer. It is evident that brains 








Ter" ae es tee 


1458 





cannot be removed from the machine. The question of 
cost is a vital one, because the volume of sales depends 
on the ability to reduce costs to a par with or below com- 
petitor’s prices. Any sound ‘method of eliminating 
engineering résearch, sales or service expense, would be 
welcomed by the maker of machine tools. The money the 
customer pays for the tool includes a proportionate cost 
for engineering and service expense, and the manufacturer 
must apportion a share of the cost to each of these depart- 
ments. It is, therefore, the business of the buyer to see 
that he gets all that he pays for and utilizes the engineering 
and service departments that are maintained for his benefit. 
In the final analysis, the entire question comes down to 
how much iron and how much brains the customer buys 
Pig iron can be bought for so much a pound, but when it 
is converted into a casting or machine tool, the cost of 
brains must be added to the cost of material. The applica- 
tion of modern machine tools in railroad shops depends 
largely on the brains that can be applied to development 
work. When the brains, which are represented by the 
manufacturer’s engineering and service departments, are 
not utilized, the buyer is the loser. A policy of co-opera- 
tion between the railroad shop and the manufacturer will 
be of mutual advantage and both parties should obtain 
more satisfactory results from the standpoint of machine 
tool production. 


Something more than 100 were included in the attend- 
ance at the meeting of the Association of Railway Electri- 
cal Engineers yesterday. ‘This rep- 
An resents about the maximum number 
Exemplary which can be accommodated in the 
Performance meeting room which has been used 
for a number of years; if the activi- 
ties of the association continue to increase more space will 
have to be provided for future meetings. A decidedly 
business-like meeting was held and no time was wasted 
in irrelevant discussion. Thirteen progress reports were 
presented and discussed, and plans were made for activi- 
ties at the annual meeting, to be held at Chicago in October. 
The meeting was adjourned at two o’clock. The associa- 
tion is to be congratulated on the way it has selected and 
is handling the many pertinent questions of the present 
time. 


One of the really important features of these conventions, 
which is oftentimes missed by far too many of those at- 
tending, is the track exhibits. Mis- 

Do Not sissippi Avenue is only a short walk 
Forget the down the Boardwalk, and an inspec- 
Track Exhibits tion of the cars and locomotives there 
displayed will well repay the small 

effort involved. For those interested in locomotives there 
is the three-cylinder Lehigh Valley locomotive, No. 5000, 
which was the subject of yesterday’s paper by Mr. Blunt, 
of the American Locomotive Company ; a Reading locomo- 
tive of the Pacific type, right from the Baldwin Locomo- 
tive works; a D. & H. Consolidation locomotive equipped 
with an M. & L. tender booster, and a C. M. & St. P. elec- 
tric locomotive, built by the General Electric Company. 
For motor cars, there are the Brill Model 55 and the Sykes 
two-car train. Freight cars shown include a N. & W. and 
a Reading gondola, both of 70 tons capacity: also a Clark 
dump car. By taking a bus to North Providence Terrace, 
about four blocks west of the Boardwalk, one may inspect 
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the two new electric locomotives of the Pennsylvan 
Railroad. Not the least important part of the exhibi 
are the new standard box cars, exhibited on Georgia Ave- 
nue by the Pennsylvania Railroad, showing in wood an 
steel just what the Car Construction Committee has a 
complished. Near them will be found a Nickel Plait 
dynamometer car equipped by the Burr Company and also 
a small test car. As a whole, this is, perhaps, one of thie 
most important and instructive track exhibits ever assem- 
bled at any Atlantic City convention. 
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In his address yesterday morning R. H. Aishton, president 
of the American Railway Association, repeated a sugges- 
tion which he made before the Inter- 


Co-Operate national Railway Fuel Association 
With the convention, that a goal of one pound 
Enginemen of fuel less per 1000 gross ton-miles, 


or the equivalent unit of switching 
or passenger service, be established on all American rail- 
roads. In repeating this suggestion he urged the Mechani- 
cal Division members to assist actively in the attainment 
of this goal. There are many opportunities for mechani- 
cal department officers to participate in this tremendously 
important accomplishment. One of these is found in the 
close co-operation which they can render to the men oper- 
ating the locomotives in giving sympathetic attention to 
the maintenance of all the parts of the locomotive influenc- 
ing the efficiency of combustion. To a large extent, it 
is true, the ability of the mechanical department to render 
such co-operation depends on receiving legible and intelli- 
gent work reports. But even in this matter, the mechani- 
cal department can help itself tremendously by a persistent 
campaign of instruction and suggestion, accompanied by 
an attitude which indicates to the men real sympathy with 
their desire for locomotives from which they can, with 
reasonable assurance, expect to attain some results for 
their efforts to promote economy. Nothing is more effec- 
tive in promoting the enthusiastic support of the firemen 
and enginemen in saving coal than to furnish them with 
highly effective tools to work with. 


Why does not the Mechanical Division make a larger 
use of non-railroad men on its committees? This is not 
a a new question, but it has never been 

Utilize satisfactorily answered. There is a 
Outside Talent remarkable amount of expert mechan- 
on Committees ical engineering talent outside of the 
railroads, but particularly interested 

in railway mechanical problems, which could be utilized 
to splendid advantage on the committees. The line be- 
tween railroad men and these experts, however, is drawn 
almost as clearly and strongly as if the Mechanical Division 
committee work was quarantined against a terrible diseas: 
to which these outsiders might expose it. Incidentally, 
the outsiders are not voicing any complaint, although 
we frequently hear it said that these men, often with a 
remarkable grasp of certain phases of railway mechanical 
engineering, have no standing in the railroad associations, 
except for the railroad clubs and the Railroad Section oi 
the American Society of Mechanical Engineers. This is 
unfortunate, because they are in a position to make a rea! 
contribution to the research and committee work of the 
Division. It is doubtful if any railroad engineering or- 
ganization has higher ethics and ideals than the American 
Railway Engineering Association. It is sometimes desig- 


lo 





he 








June 13, 1924 


naied as a “high brow” organization. And yet, it includes 
in the membership of its committees (in addition to col- 
ee professors which the Mechanical Division also rec- 
nizes) consulting engineers, representatives of govern- 
ment bureaus, engineers in the railw ay supply and allied 
industries, and editors of railway and engineering period- 
als. There is no evidence that this detracts from the 
lignite of the association ; there are many evidences that 
it does add to the technical value of the reports and 
proceedings. 


More Miles Between 
Locomotive Terminals 


HE STEAM locomotive has long been an effective in- 
strument of transportation. During the past two 
decades great strides have been made in improving the 
efficiency with which it does its work. Little attention, 
however, was given to the amount of work actually ob- 
tained from each locomotive in the course of a given peri- 
od, except during the periods of peak traffic. During these 
periods pooling of power was the stock method of affecting 
increased utilization, with little regard to its ultimate effect 
on the condition of the locomotives, and pooling thus came 
to be an established institution on many roads. Its merits 
are, however, still a matter of controversy. There are many 
mechanical officers and some operating officers who believe 
that better results may be obtained with assigned engines, 
when the time lost through reduced mileage between deten- 
tions for heavy running and classified. repairs and the 
loss through the ineffective use of labor in trying to follow 
up indifferent work reports, are taken into consideration. 
\Vhatever the merits of this question may be—the 
answer will probably depend on many local conditions, 
such as character of facilities, nature of traffic fluctuation, 
etc.—it is becoming increasingly evident that there is 
need for more utilization in hours and miles per day of 
these modern traveling power plants, which represent an 
investment of $40,000 to $60,000 each. 

There is no one method by which the maximum service 
can ultimately be obtained. Many conditions are involved. 
Terminal facilities must be adequate and _ properly 
arranged, the transportation department must not fool 
away the time of the locomotive in the terminal before 
getting the train started on the road, and the locomotive 
must not be left in the hands of the mechanical depart- 
ment any longer than necessary. Probably the most 
effective means of cutting down the proportion of the 
total locomotive day in the hands of the mechanical de- 
partment, particularly in passenger service, is to increase 
the length of the locomotive run to the fullest extent which 
other conditions will permit. This has been done effec- 

ively on a number of roads and the number of long runs 
Is - constantly increasing, not only in oil burning territory 

it in coal burning territory as well. The time required 
the hands of the mechanical department after a run of 
500 miles is very little greater than that required after a 
in of 100 miles. In freight service the turn-around run, 
where conditions will permit both the locomotive and the 
w to double the division within the law, is more gener- 

y possible than extending the run over more than one 
ision. Here the possibility of returning to the home 
minal without the necessity of a layover away from 
me offers an inducement for the crew to get over the 
i¢ with a minimum of delay for which they are re- 
sponsible, which generally is very much lacking in 
1erican railroad service. 
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Today’s Program 


HE MEETING of Division V, Mechanical, American 

Railway Association, will be held in the Greek 

Temple on the Million Dollar Pier. It will be 
called to order promptly at 9:30 a.m. The program for 
the day follows: 


Discussion of reports on: 


Individual Paper “Stresses in Track produced by Modern Lo- 
comotives,” by C. T. Ripley, chief mechanical engineer, Atchi- 
son, Topeka & Santa Fe. 

Locomotive and Car Lighting. 

Electric Rolling Stock. 

Individual Paper “Development of the Electric Locomotive” by 
F. H. Shepard, director of heavy traction, The Westinghouse 
Electric & Manufacturing Company. 

ENTERTAINMENT 
“—— a.m.—Orchestral Concert, Entrance Hall, Million Dollar 
ier, 

3:30 p.m.—Orchestral Concert with Impromptu Dancing, En- 

trance Hall, Million Dollar Pier. 

4;30 p.m.—Tea will be served in Entrance Hall. 

9:00 p.m.—Informal Dance, Canadian Night with special fea- 
tures, Ball Room, Million Dollar Pier. 


Enrollment 


HE ENROLLMENT booth will be open today from 

9:00 a.m. to 1:00 p.m., from 2:00 p.m. to 6:00 p.m., 

and from 7:00 p.m. to 9:00 p.m. There will be a 
slight variation from this schedule on Saturday. On that 
day the booth will be open from 9:00 a.m. to 12 noon, 
2:00 p.m. to 5:00 p.m. and 7:00 p.m. to 9:00 p.m. 


Lost and Found 


ost—ONE small pocket-book containing diamond 
| ¥ pin and a sum of money. Return to Secretary- 
Treasurer’s office. 

Lost—Badges 132, 6169, 5829 and 5133 have been 
lost somewhere on the pier. The finders of the badges 
will kindly return them to the Enrollment Booth, which 
is located at the main entrance of the pier. 

Found—Ladies’ badge 8621. Can be secured at the 
Enrollment. Booth. 


Arrangements for Inspecting 
Diesel Electric Locomotive 


N ORDER that any railway man may be able to inspect 
the first combined Diesel and electric switching loco- 
motive the Ingersoll-Rand Company has arranged to 

see that demonstrations will be made at convenient times 
for all those interested. Anyone desiring a demonstration 
should get in touch with this company at Booth 53. This 
unit, which was described in detail on page 1159 of the 
May 10 issue of the Railway Age, is now operating in 
yard and switching service on the Eleventh avenue tracks 
of the New York Central in New York City. It is a self- 
contained unit developed by the Ingersoll-Rand Company 
and the General Electric Company. It weighs 60 tons. 
has a six-cylinder, 300 hp. Diesel engine direct connected 
tc a 200 kw. generator. The driving power consists of 
50 hp. motors geared one to each of four axles. The 
locomotive was given its first practical working test 
in actual railway service on the New York Central last 
Tuesday. 
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Registration Figures 


HE HEAVY lead in registration reported yesterday 
was maintained throughout the second day enroll- 
ment. There has been a decided increase in rail- 
road men over the convention two years ago and the 
total attendance still beats all records. Below are given 
comparative figures for the last four conventions, at the 
time of the afternoon closing of the Registration Booth: 





1919 1920 1922 1924 

Members, Mechanical, A. R. A......... 458 490 478 650 
Members, Purchases and Stores........ rer 24 16 17 
GES DGD cn cedccnnvccsedcéocccnsase 471 190 180 305 
DUNG TOM cc vc ccccccccveveccssecvces 1825 1955 1771 2115 
Railroad ladies .. hid avenignnsaouws 550 344 337 475 
OE SEED cd vcnceccvcscedeeatedens 350 490 384 484 
BE. Seb tends KbacseeAecadvesenee 3654 3493 3166 4046 


Yesterday’s Entertainment 


HE MORNING and afternoon entertainment features 

of the second convention day were similar to those 

of the first day—at 10.30 a. m. orchestral concert 
in the entrance hall of the pier; at 3.30 p. m. concert and 
impromptu dancing, and at 4.30 p. m. tea was served. 
The feature of the day, or rather of the evening, was, of 
course, the grand ball, which forms the culminating social 
event of the week. 

The ball was opened at 9.30 in the evening with a grand 
march, led by the chairman of the Mechanical Division, 
John Purcell, with Miss Louise Bentley, and by C. W. 
Beaver, president of the Railway Supply Manufacturers’ 
Association, with Mrs. Beaver. Notwithstanding the 
dampness and chill which had prevailed throughout the 
day, the large floor of the ball room was fully occupied 
by those participating in the march and exhibit booths 
alongside, as well as the galleries and other available 
spaces offered the most complete representation yet af- 
forded of the numbers in attendance. Dancing followed 
the grand march and furnished pleasing entertainment 
until a reasonably late hour. 

For the success of this crowning event, as well as for 
the other features of entertainment, a goodly measure of 
credit is due to C. W. Floyd Coffin, chairman of the enter- 
tainment committee, and his able and willing associates, 
of whom N. C. Naylor was in direct charge upon this 
occasion. Others of the committee particularly assigned 
to care for the details of the grand ball, were: George T. 
Cooke, J. W. Fogg, R. J. Himmelright, Arthur C. John- 
son, Floyd K. Mays, Jos. A. Renton, S. Worcester Sar- 
gent, Fred. W. Venton, J. H. Van Moss, S. B. Wight, Jr., 
and W. M. Wilson. 





Cornell Alumni Dinner 


S IN previous years, the Cornell Alumni attending the 
convention are planning to have a get-together din- 
ner. The reunions at Ithaca are held during the 

week of the convention and the railroad and supply men 
make up for their absence from these gatherings by get- 
ting together on the boardwalk. G. H. Edmonds, super- 
intendent of motive power of the Delaware & Hudson, 
who is president of the Alumni Association this year, has 
made arrangements for the gathering at the Traymore 
Monday evening. Cornell men desiring to register for 
the dinner should leave their names with A. F. Steu- 
bing at Booth 554. 
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Exhibit Notes 


HE STANDARD Car TrucK Company of Chicago, in 

addition to those who were listed in the Daily Rail- 

way Age of June 11, is represented by A. C. 
Deverell and R. E. Frame. 


Railway Club Secretaries Meet 


N UNUSUALLY enthusiastic and satisfactory meeting 

of the Society of Railway Club Secretaries was 

held yesterday at the Marlborough-Blenheim. 
Every member organization was represented and conclu- 
sions reached, from which it is confidently expected re- 
sults will ultimately follow that will be helpful, not only 
to many other railroad organizations, but also to the 
public relations work of general managers of railroads 
in providing them with a certain measure of co-operative 
effort. 

Bruce V. Crandall, of Chicago, secretary of the West- 
ern Club, presided in the absence of W. A. Booth, former 
secretary of the Canadian Club, who was elected chair- 
man of the society two years ago, but was automatically 
retired by giving up railroad club work because of impor- 
tant executive duties in the safety department of the 
National Railways of Canada. His successor is Charles 
R. Crook. 

For a long time it has been the dream of the secretary- 
treasurer, Harry D. Vought, of the New York and 
Central clubs to bring about an enlargement of the scope 
of the society, expecting this would probably finish what 
he says he expects will be the final work of his active 
life in behalf of the organized operations of railroad 
secretaries. Two years ago when the society had its last 
meeting at Atlantic City, Secretary Vought suggested 
an association of the secretaries of all railroad organiza- 
tions and corporations. He was asked to draft a tenta- 
tive plan and submit it to the next meeting as unfinished 
business. It was this that occupied attention during the 
greater part of yesterday’s session. Mr. Vought offered 
his plan, which was received with enthusiastic approval. 
Following a prolonged discussion, a committee was ap- 
pointed, consisting of the New York, Central, New Eng- 
land, Western, Pittsburgh and Southern & Southwestern 
Clubs to study the proposition, offer any amendments 
or changes which might be deemed essential to its suc- 
cess, and submit a report at a future general meeting of 
all interested. 

In accordance with custom, there was an interchange 
of thought and experience in conducting railway club 
business for executive committees and governors. This 
has always been very helpful to the members of the 
society, and the clubs have correspondingly benefited. 
At this time it was found that concentrated effort has 
brought about such a standardizing of documents, printed 
forms, methods and practices that just now not muc!i 
more remains to be done along these lines. 

The election of officers resulted in the choice of Bruce 
\V. Crandall as chairman and A. J. Merrill, of Atlanta, 
secretary of the Southern & Southwestern Club, as vice- 
chairman, Mr. Vought being continued as secretary- 
treasurer, an office he has held continuously since co! 
pleting the duties of vice-chairman and chairman, 
number of years ago. With the numerous changes « 
curring from time to time he is now the dean of 
railroad club and association secretaries. 

After the meeting adjourned, the members and the’: 
invited guests again participated in an enjoyable roun 
table luncheon at the Blenheim, which has become 
regular social feature of these meetings. 
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“ American Railway Association—Division V 





Sally 
por- 
| . - . , 
a President Aishton’s Address—Program Featured by Two Papers 
on Modern Locomotive Developments 
ary- 
and , 
‘ope HAIRMAN J. PuRcELL called the meeting to order of the American Railway Association put in some time 
rhat at 9:35. yesterday trying to decide what constituted floods and 
tive Chairman Purcell: Yesterday we spent considerable washouts. He is here this morning and will tell us all 
oad time deciding what constituted an engine failure. I think about it. Gentlemen, I take pleasure in introducing to you 
last we arrived at about five minutes detention. The President our President, Mr. Aishton (applause). 
ted 
iza- 
ita- . . 
y 
red President Aishton’s Address 
the 
red 
ral. 
i Mr. Aishton reviews some of the im- for improvements, cited in some detail 
tl portant activities of the Mechanical by Mr. Aishton. ie er 
ats Division during the past year and highly One of the opportunities of the division 
ni commends the work of a number of the for future consideration strongly recom- 


of committees, particularly the Car Con- 
struction Committee, for what it has ac- 
ge complished in bringing the standard car 
tb project to a successful conclusion so far 
- as this Division is concerned. 
~ The good faith of the railroads in their 
efforts to serve the public better is evi- 
dent by the large capital expenditures 








mended is the development of coopera- 
tive research. This, Mr. Aishton points 
out, is not incompatible with the con- 
tinued exercise of individual initiative, in 
which he is a strong believer. The first 
step is the removal of the high board 
fence that keeps a great mass of valu- 
able information unavailable for general 
use. 





R. H. Aishton 


Gentlemen of the Master Car Builders and Master 
Mechanics Associations, Division V-Mechanical, Ameri- 
can Railway Association: I know you are all glad to get 
ack to Atlantic City. You have made very definite 
progress during the past year. A year ago, at this time, 
under rather unfavorable conditions of weather, acoustics, 
entertainment and a few other things (which I am bound 
io admit despite my loyalty to my home city—Chicago), 
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I had the privilege of talking to you regarding a program 
the railroads had adopted to provide adequate transporta- 
tion service in 1923, to call your attention to your part 
in this program and to receive your assurance that you 
would get behind it. How well you fulfilled your obliga- 
tion is shown by the performance of the railroads in 1923 
and right up to the present minute. There has not been 
one single question arise as to the adequacy of service 








































































































1462 RAILWAY AGE 


performed by the railroads in the past 14 months, and I 
want to thank you gentlemen who, in your co-operative 
work with the other branches of the railroad service, had 
such a large part in bringing about this rest. 

The lessons learned in 1923 as to the value of co-opera- 
tive effort are valuable indeed and this same measure of 
effort and of performance has been continued up to the 
present time. A determined effort on the part of every- 
body having to do with transportation to continue these 
efforts is a definite assurance to the American people that 
there will be no stone left unturned on the part of the 
railways to render adequate service in the most economical 
and efficient manner, and in this the transportation com- 
panies are doing their part in the insuring of the future 
prosperity of the nation. 


High Points of Mechanical Division Work 


Now that is all very general. Your convention here 
today marks another milestone in the records of your 
organizations and of the American Railway Association. 
During the past year your division—the Mechanical 
Division—has done some notable work. The General 
Committee has had some knotty questions to handle, but 
that they have been handled in a wise and conclusive way 
has been due to their great interest and devotion to this 
work and their appreciation of just what it means. The 
committees of this division have had a _ tremendous 
amount of work put on them. The Committee on Safety 
Appliances, for instance, of which Mr. Chambers is chair- 
man, and in connection with them the Committee on 
3rakes and Brake Equipment have done a work for the 
railroads collectively of a most valuable nature. They 
have appeared before the Interstate Commerce Commis- 
sion, before committees of Congress and have done a lot 
of work in the matter of the power brake hearing alone, 
requiring several weeks, and indeed months, of continuous 
effort on their part. ‘The Committee on Car Construc- 
tion, of which Mr. Kiesel is chairman, has had a most 
difficult and wearisome job. In the matter of the standard 
car, steady progress has been made and while it is a fact 
that the standard car has not yet received the official 
O. K. of the American Railway Association, I firmly 
believe that it is on the last lap of the race and that before 
many moons there will be a complete and unanimous 
agreement on this matter, and that this is the case is due 
to the diplomatic, considerate and persistent way in 
which this committee has done its work. While not yet 
standard, I think I am safe in saying that the plans as 
proposed by the committee have had a most potent 
influence in the cars that have been ordered during the 
past year, in that the standards developed by this com- 
mittee have, without formal action, been in a very large 
measure specified in the new equipment ordered. 

The question of the rebuilt car has been a most con- 
troversial one. There is lots of argument on all sides of 
this question. Mr. Kleine is chairman of that committee. 
I don’t know of any subject that has ever been considered 
by the railroads on which there has been more voluminous 
information gotten together, or on which there is so 
genuine a difference of opinion, or in which greater efforts 
have been made to bring about an understanding. What 
the final disposition of this matter may be I cannot pre- 
dict, but with my knowledge of the thorough manner and 
of the fair-minded work of this committee I can predict 
that whatever decision is reached it will be a fair one and 
will be based on the facts. 

I have just mentioned the work of these three com- 
mittees as some of the outstanding things that have been 
going on during the past year, all in the direction of 
progress and of providing a greater adequacy of service 
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also done a vast amount of valuable work. 


The Future 
What about the future? There are two paramount 


questions today before the American people. One is, 


“Can the railways provide adequate transportation serv- 
ice?” This was answered in 1923, is being answered in 
1924 and will continue to be answered affirmatively in 
the years to come, provided the railroads are given a 
chance to live. 

The second great question before the American people 
is “Are the railroads being efficiently and economically 
operated?” To show you the angle of thought that is 
engaging one very large section of the public, the farmers 
of this country, 1 am going to quote you a paragraph from 
an address made by J. R. Howard, former president of 
the American Farm Bureau Federation, which has been 
quoted to me recently as representing the attitude of the 
American Farm Bureau Federation: 

“We are asked to pay higher freight rates than those 
to which we have been accustomed. We are told that the 
increased railway income is necessary in order to attract 
capital for just such improvements. What the thoughtful 
farmer has in mind is reduction in railway operating 
costs. Therein he sees the only hope for ultimate rate 
reduction which he demands. He is thinking of the 
improvements most obvious to him, such as hydro-electric 
power ; but he is coming to know, and I promise you he 
will increasingly know, something about the more inten- 
sive progress in every branch of transportation science. 
ro you gentlemen the confidence and good will of the 
farmers is vital. You hope they will be patient about 
rates. You invite their co-operation for a respite from 
railway legislation. Towards both those problems the 
attitude of agriculture will be profoundly affected if the 
farmers are convinced that the strengthened credit arising 
from the higher rates is to be used in devoting capital to 
improvements for economy.” 

What the farmer is thinking about, other sections of 
the American people are also thinking about and a good 
many of them on not as intelligent lines as the farmer. 
How are you going to answer this question, because it has 
to be answered? As I see it, it is going to be largely 
through the initiative, the disposition and the resource- 
fulness of such organizations as the one meeting here 
today, working co-operatively with the other branches of 
the service on different propositions, and particularly on 
those things having to do with more efficient and economi- 
cal operation. 

One of the things that your General Committee has 
recognized as of importance is the question of the study 
of the utilization of locomotives to determine: 

(A) The percentage of time they should be available 
to perform actual transportation ; 

(B) Methods for obtaining maximum efficiency while 
so available. 

If the division didn’t do anything else in coming here 
but finish up the standard car plan, get the answer to 
the rebuilt car settlement and definitely analyze and report 
on this proposition they would be doing a splendid work. 
I mention this, because to make a success of such inves- 
tigation it requires the united support of all the railroads. 

Another matter and having direct reference to the 
question the farmer is asking, is what results are you get- 
ting out of capital expenditures being constantly made, 
and are they producing the economies contemplated? 
This is not a committee question, but is a question to be 
answered by each of the individual railroads. For 
example, during the year 1923, capital expenditures were 
made in additions and improvements to shops and engine- 
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houses, including machinery and tools, to the amount of 
$51,214,185. There was carried over in unexpended 
authorization to 1924 the sum of $27,292,000. There 
has been additional authorizations during the first quarter 
of 1924 of $9,627,000 and there was actually expended 
during the first quarter $11,228,000. The farmer, the 
public and the railroads very properly look for a definite 
return on these capital expenditures in decreased costs, 
and the bigger the return the more will be the incentive 
for further capital expenditures and the more will be 
the incentive on the part of the public to see that the 
opportunity is given that will enable such capital expendi- 
tures to be made. There is an obligation indirectly on the 
part of your division, but more particularly a direct 
obligation on the individual railroads and representatives 
thereof to use every means within their power and com- 
mand to bring about the greatest efficiency in the use of 
these additional facilities. 

Another thing, I just made a talk the other day on fuel 
economy before the International Railway Fuel Associa- 
tion. We have heard a great deal lately concerning 
scientific investigation, development of methods and 
appliances for bringing about greater economies in fuel. 
During the last two decades every known device for 
bringing about economies has been installed on new loco- 
motives and to a very great extent, on locomotives as 
they go through the shops. I won’t undertake to say what 
the total capital expenditure has been for these kind of 
things, but in the matter of superheaters alone it runs up 
over $125,000,000 and in 1923 alone, there was pro- 
grammed and being installed superheaters to the value 
of practically $7,000,000. for this one item alone. The 
consumption of coal is showing a decrease. In 1923 there 
was 2.8 lb. less per 1000 gross ton miles consumed than 
in 1922, and 1.8 Ib. less than in 1921. 

Get behind this Joint Fuel Committee that your Gen- 
eral Committee has established to the further extent of 
urging a personal responsibility on everyone on each par- 
ticular line of railroad that has to do with the saving of 
fuel, and impress this fact that if they would save just 
one pound on every thousand gross ton miles in freight 
service and its equivalent in passenger, switch and other 
service it would mean that you would save $3,165,000 
provided the ton miles in this service were the same this 
year as last. 

It isn’t a question of appliances; it isn’t a question 
entirely of capital expenditures; it is a question of per- 
sonal interest and pushing the proposition not only today 
but tomorrow and all throughout the year. In doing this 
you are not only answering the question of the farmers 
as to whether you are getting a return for the capital 
expenditures, but you will also be providing an argument 
for a great opportunity for capital expenditures in order 
that greater possible economies may be made, and will at 
the same time be providing the opportunity for the secur- 
ing of such capital. Isn’t it worth while? I will say it is. 


The Exhibit 


The exhibition made by the manufacturers of railway 
appliances through the Railway Supply Manufacturers 
Association at this convention is probably one of the 
largest ever gotten together for a similar purpose, has 
been brought here at large expense and evinces the real- 
ization on the part of the manufacturers of the impor- 
tance of the development of appliances, tools, machinery, 
etc., for bringing about greater economy and efficiency, 
and one of the important features in my opinion of this 
convention is the opportunity afforded through this 
exposition to get in touch and acquainted with the latest 
up-to-the-minute ideas on these matters. 

(he manufacturers are doing a great service for the 
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railroads and for themselves, and in doing this are doing 

it for the public welfare as well, in bringing to the fore- 

front those things which avoid waste and produce a bet- 

ter service. 
Co-operative Research 


Definite recommendations are made to me from time 
to time relative to centralization of organization for co- 
operative research. I am a very strong believer in the 
value of individual initiative. Practically all the progress 
that has ever been made in this world has been through 
individualism and the exercise of initiative. One of the 
deficiencies, as I see it, in your organization today is the 
lack of a definite collaboration and correlation of the 
individual research work being done by the railroads on 
their own lines. Centralization of research or the employ- 
ment of research specialists will not do this. The first 
step to be brought about is through a more liberal 
exchange of ideas. In other words, if somebody develops 
some method for bringing about a greater economy, keep 
in the back of your head that what this whole railroad 
situation depends on is not only on what one railroad does 
in the line of economy, but on the adoption generally by 
the railroads of the whole country in as great a measure 
as is applicable to their particular conditions of that par- 
ticular economy. Your Mechanical Division has a won- 
derful opportunity in this, but one of the first things you 
have got to take down is the high board fence that at 
the present time keeps this great mass of valuable infor- 
mation where it is not available for general use. 

Now I have talked seriously long enough. I am 
mighty glad indeed to be with you here today and I appre- 
ciate the honor of taking part in your meeting. You have 
a long program with a very large number of very impor- 
tant subjects to be discussed. Keep in mind that the 
American people have a deep interest in what you are 
doing, that they have confidence in your knowledge, your 
ability and your disposition to do everything that is pos- 
sible through improved methods and through greater 
diligence, and the measure of that confidence will be 
expressed as the results you attain are reflected in 
decreased costs and increased adequacy of transportation. 


Vote of Appreciation 


C. E. Chambers (C. R. R. of N. J.): I know I voice 
the sentiment of this assembly of our appreciation for 
Mr. Aishton’s visit and constructive talk, and I move 
you a rising vote of thanks be given to Mr. Aishton. 

The motion was duly seconded and the convention 
arose and applauded. 


Action on Locomotive Design Report 

The Chairman: Mr. Bentley was to have Mr. Hoke 
here this morning to close up the questions raised yester- 
day on the tractive effort formula. 

A. Kearney (N. & W.): Mr. Pilcher is on that com- 
mittee and is quite familiar with the formula. 

J. A. Pilcher (N. & W.): There were two constants 
named with reference to the engine cut-off. The first one 
has been recognized ; that is, 85 per cent. of the boiler pres- 
sure is effective in the cylinders. That is the 90 per cent. 
cut-off engine. The Pennsylvania in its experiments on 
the 50 per cent. cut-off locomotives find 75 per cent. of the 
boiler pressure is effective in the cylinders. In the formula 
for Mallet engines they simply double those factors on 
account of the two sets of cylinders, making the factor for 
the 90 per cent. Mallet cut-off, 1.7 and for the 50 per cent. 
cut-off 1.5. 

H. T. Bentley (C. & N. W. ): To dispose of the subject 
I move that the question of tractive force of Mallet engines 
be submitted to letter ballot. 

The motion was seconded and carried. 






































































Report on Design 





The committee, using as a basis the 
proposed freight car repair shop which 
was presented in 1920 by the Committee 
on Repair Shop Layouts, make seven 
specific recommendations for freight car 
and repair shops. Five of these recom- 
mendations fix certain dimensions which 
should be used as a basis in building 
freight car repair shops. 

The committee sent out to 33 leading 
juestionnaire on the subject 
The an- 


railroads a 
of car and locomotive shops. 





of Shops and Engine Terminals 





swers received contained a large amount 
of useful information. Sixteen questions 
were included in the questionnaire sent 
to the car shops. They covered the us- 
age of storage bins, kinds of roadways 
used on which material is trucked, etc. 
The locomotive shops of the railroads 
were asked to answer ten questions 
which dealt with traveling cranes, bal- 
conies, the class of work handled on 
them, and whether or not they are pro- 
vided with lockers and washrooms. 





A. R. Ayers 
Chairman 


Last year’s committee in its m design of shops and 
engine terminals referred to the fact that a vast amount of infor- 
mation had been collected by previous committees on this subject. 
However, we find in studying the reports of previous committees 
that no definite recommended practices have been set up or adopted 


report 


by the association. 

In 1920 the committee on repair shop layouts presented a pro- 
posed freight car repair shop and with this report as a basis, the 
committee desires to present the following recommended practices : 


Recommended Practice for Freight Car Repair Shops 

1—The distance from the center line of the outside car repair track in a 
one shee building to any projection on the outside wall should be not less 
than it 

2—The distance, 
have a standard gag 
22 tt 

3—The distance, center line to center line, of repair tracks that do not 
have a material track between them should be not less than 18 ft 

4—The distance, center line to center line, of car repair tracks where a 
row of columns is located between the tracks should not be less than 22 ft. 


center line to center line, between repair tracks that 
material track between them should be not less than 
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Minimum Dimensions Recommended for a Freight Car Shop 


and in no case should the distance from face of columns to center line of 
adjacent repair track be less than 10 ft. 

5—The minimum distance from the top of rail to bottom of traveling 
crane bridge in car shops that do not lift cars over each other should be 
23 ft 

6—Car repair 
from both ends 

7—Material tracks in car 
planked between the rails. 


should be arranged s0 that cars can be switched 


shops 


repair yards should be standard gage and 


In view of the fact that this year’s committee did not receive 
any instructions from the association, it has been decided to pre- 
sent certain miscellaneous facts that will be of benefit in the 
design of modern car and locomotive shops, with particular regard 
to having shops laid out to facilitate the handling of material with 
the least number of moves. 

The committee sent out a questionnaire on the subject of car 
and locomotive shops and the answers received contain a large 
amount of useful information. The replies from thirty-three lead- 
ing railroads are summarized as follows: 


Car Shops 


Question 1-A—To what extent are you using material storage 
bins located in or adjoining your freight car repair yards or tracks? 


The answers indicated that a large majority of the railroads locate 
material storage bins in or adjoining their car repair yards. 

Question 1-B—Are your material receiving tracks and platforms 
so located that material from inbound cars is trucked directly to 
the material storage bins at the repair yards? It appears from the 
replies that the majority of the railroads prefer to locate their 
material receiving tracks and platforms so that material can be 
trucked directly to the material storage bins. 

Question 2—What apparatus do you use for transporting and 
handling material in your freight car repair shops? The reply to 
this question indicated that electric and gasoline trucks with 
trailers are rapidly coming into use. 

Question 3-A—Are your car shops provided with paved road- 
ways to facilitate trucking of material? The answers to this ques- 
tion indicated that twenty-two of the thirty-three railroads have 
paved roadways in their car repair shops. 

Question 3-B—What type of pavement for roadways has proven 
to be the most satisfactory? It appears from the replies that the 
majority of the railroads prefer a permanent type of pavement, 
as fifteen railroads recommended either concrete, wood-blocks or 
asphaltic macadam and nine railroads recommended either plank, 
sills or cinders. 

Question 4-A—To what extent do you use lumber storage sheds? 
It was noted that all the railroads, except four, used some form of 
a shed to protect their lumber from the weather. 

Question 4-B—What type of lumber storage sheds do you recom- 
mend? The replies indicate a slight majority in favor of sheds 
without side walls. 

Question 5-A—Do you use electric traveling cranes over your 
car repair tracks? Seventeen railroads answered in the affirma- 
tive and fourteen in the negative. 

Question 5-B—What capacity traveling cranes do you use? The 
replies indicated a considerable difference of opinion as to the 
capacity of traveling cranes, but the indication is that cranes should 
have a capacity of 15 or 20 tons. 

Question 5-C—Do you recommend the use of traveling cranes 
for wooden car repairs as well as steel? There were fourteen 
answers in the affirmative and nine in the negative. 

Question 6—To what extent do you use separate tracks for strip- 
ping freight cars? A total of nineteen railroads use separate 
tracks for stripping freight cars and eight railroads do not. 

Question 7-A—To what extent do you use separate tracks for 
painting freight cars? It can be concluded from the answers re- 
ceived that separate tracks for painting freight cars are to | 
recommended. 

Ouestion 7-B—Do you uSe paint spraying pits for trucks ar 
underframes? Twenty-nine railroads answered in the affirmatiy 
and three did not answer. 

Ouestion 8-A—To what extent do you sand blast your freight 
cars? It can be concluded from the answers received that sand 
blasting cars is not popular as only six railroads reported th 
they did sand blasting. 

Ouestion 8-B—Do you provide special sheds for sand blasting: 
Two railroads answered “Yes” and twenty-four “No.” 

Ouestion 9—Do you use dry kilns for drying freight car lumber ‘ 
Only ten railroads out of thirty-three use dry kilns for dryit 
lumber. 

Ouestion 10—What special apparatus do you use for handli: 
mounted and unmounted wheels at your wheel shop? Eight rail 
roads use air hoists and cranes; seven, depressed tracks; fi\ 
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monorail hoists; four, hand push trucks; three, electric crane 
trucks; two, electric traveling cranes; three, locomotive crane and 
magnet; one, a gantry crane; one, an endless chain elevator, and 
eight use no special apparatus. 

uestion 11—Do you have a separate truck repair shop for your 
freight car trucks? Thirty-two out of thirty-three railroads 
answered in the negative to this question. 


Locomotive Shops 


Ouestion 1—What width erecting aisle do you recommend for a 
transverse pit shop, taking into consideration both steam and elec- 
tric locomotives? The replies indicate a tendency in favor of an 
85-ft. aisle, but on account of the small number of replies, this 
information is not conclusive. This question was misunderstood 
by several railroads who took it to mean the distance between 
center lines of erecting pits. The replies indicated that it is good 
practice to have pits spaced 23 to 25 ft. apart. 

Question 2-A—What capacity traveling cranes do you recom- 
mend for handling locomotives? <A total of twenty railroads rec- 
ommended cranes of 200 tons capacity or larger and only eight 
recommend cranes smaller than 200 tons. 

Question 2-B—How many pits will one locomotive handling 
crane serve? The majority of replies show that one traveling 
crane will serve between 20 and 30 pits satisfactorily. 

Question 3-A—What capacity traveling cranes do you recom- 
mend for handling auxiliary parts in the erecting aisle? It was 
noted that the large majority favored cranes of 10 and 15 ton 
capacity. 

Question 3-B—How many pits will one crane for auxiliary parts 
serve? There appears to be considerable difference of opinion 
as to the number of pits one auxiliary crane will serve, but the 
consensus of opinion would indicate between 5 and 15 pits. 

Question 4-A4A—What capacity traveling cranes do you recom- 
mend for the machine aisle? It was noted that 23 railroads out 
of 33 recommended cranes of either 10 or 15 tons capacity for the 
machine aisle. 

Question 4-B—What machine tools should be served by a trav- 
eling crane? The consensus of opinion is that a traveling crane 
should serve all the largest machine tools, such as wheel lathes, 
wheel presses, quartering machines, cylinder planers, cylinder 
borers, slab millers and frame slotters. 

Ouestion 5-A—Are your shops equipped with balconies and, if 
so, what class of work do you do on the balcony? Fifteen rail- 
roads use balconies and sixteen do not. The following classes of 
work are located on balconies: tin shop, pipe shop, electric shop, 
tool repair and manufacturing, brass work, air brake work, in- 
jectors, lubricators, paint shop, wood shop, pattern shop and 
turret lathes. 

Question 6—Do you have locker and washrooms located on the 
balcony or the first floor and which location do you recommend? 
A study of the replies to this question indicates that the majority 
of shops which are not provided with balconies have their locker 
and washrooms on the first floor, or in an outside building. Prac- 
tically all of the shops that are equipped with balconies have locker 
and washrooms on both floors. 

Ouestion 7—Have you sub-storerooms in your main locomotive 
shop building, and, if so, what class of material do you carry in 
these sub-storerooms? Twelve railroads do not use sub-store- 
rooms and twenty have sub-storerooms. The following material 
is carried in stock: Nuts, bolts, washers, studs, cotter pins, taper 
pins, split keys, liners, oil cups, pipe fittings, gaskets, oil, waste and 
miscellaneous small parts. 

Question 8—Should pipe lines between shop buildings be located 
in underground tunnels or on posts overhead? Twenty railroads 
prefer underground tunnels and twelve prefer overhead on posts. 

The report was signed by the following committee: A. R. Ayers 
(chairman), N. Y. C. & St. L.; A. C. Davis, Pennsylvania System; 
J. S. Downing, C. C. C. & St. L.; B. P. Phelps, A. T. & S. F.; 
7 iy Gardner, B. & O.; J. Burns, C. P.; W. A. Callison, C. I. 
& “« 


Discussion 


W. A. Callison (C. I. & L.) (reading the report in the 
absence of Chairman Ayers): The A. R. E. A. Committee 
1 Shops and Locomotive Terminals accepted the first six 
{ the items which we are recommending for adoption 
as recommended practice. They have substituted the fol- 
lowing for item 7, which they divided into two parts: 

First: “Material tracks in car shops and yards should 

‘standard guage.” You will note this is the same as the 

rst part of our recommendation No. 7, except that the 
rd “shops” has been added. 

Second: “That portion of the car repair shop floor, 
tween the outer rails of adjacent repair tracks having 
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a material track between them, should be planked or 
paved and suitable planked or paved roadways should be 
extended out into material yards to facilitate trucking 
and the use of tractors for handling material.” 

Mr. Bentley: I am at a loss to know how to discuss 
the paper, in fact I looked at a number of dimensions 
and found it was possible to take my choice in aisle 
widths from 67 ft. to 125 ft. and pit centers from 20 ft. 
to 30 ft. This difference in the replies goes all the way 
through and does not mean very much unless the detailed 
conditions that brought out these replies is known. 

The size of power used has a great deal to do with 
the capacity of cranes as well as with pit centers, pit 
lengths, aisle dimensions and practically all other subjects 
mentioned, and therefore the committee would have diffi- 
culty in giving any definite figures that could be made use 
of to fit every condition and particularly so without 
knowing the shape, size or location of ground available. 

The size and kind of power in use must be considered 
in the lay-out of a new shop plant and provision made 
for extensions and increase in size of power. 

The cost of constructing building can be very mater- 
ially reduced by having whiting or similar lifting appartus 
instead of overhead cranes, or using a special building as 
a stripping and wheeling shop that would be equipped with 
the size of crane or cranes to handle the power in use, with 
a proper margin to take care of increased weights of loco- 
motives that might later be used. 

The cranes for handling auxiliary parts should be not 
less than 10 tons capacity and one to each five pits is ample 
to promptly take care of conditions when a full shop force 
is being worked. 

The design of a shop should be made to provide balcony 
space which can be used to good advantage to take care of 
the lighter work. All heavy material should be machined 
on ground floor to reduce expense of handling. 

Lavatory and locker accommodations must be provided 
on balcony and ground floor and in such locations that 
time will be conserved in men going from and to work. 

All large tools should have ample and suitable crane 
service. 

Substorerooms and tool rooms, perhaps combined, in 
a large shop are a necessity and save time of employees. 

With the increased size of power every effort must be 
made to provide terminal facilities that will quickly enable 
power to be repaired and turned so as to increase its 
utility and decrease terminal delays. Coal, water, cinder, 
and inspection pits, sanding facilities should be so located 
as to permit of taking coal or water and sand on ingoing 
and outgoing tracks. One of the big handicaps in the 
ordinary engine house is lack of ventilation, heating and 
illumination, all of which are important items. 

All important roundhouses should have a sub-store 
and tool rooms, with a well equipped machine shop 
conveniently located so that running repairs requiring 
machine work can be handled without disturbing shop 
forces. Drop pits are absolutely necessary for wheel 
work and a hoist of the Whiting type for wheeling and 
unwheeling locomotives where a back shop is not at a 
convenient distance. 

The Chairman: Mr. Robinson of the Illinois Central 
was to discuss this paper, but he is not here this morning 
and the Secretary will read his remarks. 

Lee Robinson (I. C.): The committee has made few 
definite recommendations for car shops, except those re- 
lating to certain clearances and track spacing. These 
provide ample space for handling work and should prove 
satisfactory. If material tracks and push cars are not 
used and some other method of handling material is 
adopted, different track spacing would probably be advis- 
able. There is probably no one item that is as important 
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as that of providing facilities for prompt and economical 
handling of material. Delay in getting needed material to 
the men means money wasted. 

Storage bins for small material, conveniently located in 
the repair shop and along the repair tracks, will result in 
a saving in time. Ample provision should also be made 
in a car shop for storage at convenient locations of a suit- 
able number of tools, jacks, horses and trestles to meet 
all demands and necessitate as little movement about the 
shop as possible. In other words, so locate facilities that 
workmen will have no excuse for going any great distance 
from his place of work, which means a saving of time. 

The old, slow moving push car with its system of fixed 
tracks and cumbersome turntables must give way to more 
rapid methods for handling and delivering material and 
the development and increasing use of gasoline and elec- 
tric tractors and trailers, together with crane trucks, 
indicates this is gradually taking place. Full use cannot 
be made of such devices, however, unless paved intercom- 
municating roadways are provided, hard roads are coming 
to be recognized as just as necessary around railroad shops 
as on public highways. In order that equipment of this 
nature may deliver its load direct into the shop at the point 
to be used, a suitable floor must be provided in the car re- 
pair shop. A car shop entirely floored would facilitate 
handling material, permit it to be kept free of scrap and 
rubbish and allow greater freedom of movement on the 
part of the workmen in performing their duties. The 
combination of paved roadways, well floored shops, power 
driven tractors and overhead traveling cranes represents 
the best method of handling material of all classes with a 
minimum of manual labor. 

It might not be amiss to state that properly designed, 
equipped, lighted and heated shops must be considered as 
essential for the proper maintenance of freight cars as 
for the maintenance of passenger cars and locomotives. 
If we are to keep abreast of past records of car move- 
ment and prompt deliveries of shipments in good order, 
we must be reasonably sure of reliable performance of the 
freight car while in service and of a minimum time out 
of service on repair tracks. This can best be accomplished 
by always making substantial repairs, and to do this, ade- 
quate facilities should be provided. The freight car is 
receiving its share of attention in regard to improvements 
to meet the heavy service of today and repair shops nec- 
essary to maintain its proper condition to remain in 
service must receive the same attention. It is probable 
that in time a freight car failure will be treated and 
handled in much the same manner as an engine failure. 
It is hoped that definite recommended practices covering 
freight car repair shops will be adopted by the Associa- 
tion. 

Lumber-storage sheds for housing finished lumber are 
generally recognized by railroads as a necessity. 

Traveling cranes for both wood and steel cars will be 
found to be a good investment by reason of the saving 
in time on such operations as handling heavy material, 
lifting cars instead of jacking, and even moving cars 
from one track to another. On steel coal cars, and in 
many cases steel underframes, these can be turned com- 
pletely, over by means of overhead cranes, permitting 
work to be performed on the underside much more con- 
veniently than when working from underneath the car. 
Where shops have been provided with separate tracks for 
stripping and painting, the advantages derived from such 
an arrangement have been reflected in more rapid move- 
ment of cars through the shop. 

Spraying pits for painting and sand blasting apparatus 
should be considered more as special or auxiliary facili- 
ties to serve certain types or classes of equipment, or to 
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meet certain conditions and recommended only where they 
are particularly adaptable 

Cranes and air hoists and monorail hoists probably con- 
stitutes the most flexible arrangement for handling wheels 
at a wheel shop. 

The general practice in repairing trucks appears to be 
to do this work in the car repair shop and adjacent to the 
car undergoing repairs, due to less handling than if per- 
formed in a separate shop. 

It is to be expected that there would be quite a diver- 
gence of opinion and practice in regard to locomotive 
shops due to variation in size and weight of locomotives 
owned by various railroads. 

For a transverse pit shop, an erecting bay ranging 
from 85 ft. to 95 ft. in width would appear ample to 
serve the majority of the present day locomotives. This 
width depends also on what practice is followed in dis- 
posing of driving wheels after removal, whether they are 
stored at one end of the pit, or carried to another location 
in the shop, or to a separate wheel shop when engine 
is unwheeled. 

A distance between centers of pits of not less than 
24 ft. indicates the best practice. Handling engines in 
the erecting shop designed to accommodate every inch 
of available side clearance and, considering the number 
and size of attachments and devices on modern engines, 
ample floor space between pits is necessary, particularly 
when the use of portable machine tools is employed. 

The capacity of traveling cranes for handling locomo- 
tives naturally depends on the maximum engines each 
road operates or intends to operate ; 200 to 250 ton cranes 
will meet practically all conditions now existing. One 
crane for handling engines should easily serve 30 pits 
and two auxiliary cranes should be capable of serving 
the same number of pits as the engine crane. A 15-ton 
crane is a convenient size for an auxiliary, but the 
selection for this purpose would depend largely on 
individual opinion as to the maximum piece to be handled. 
Inasmuch as cranes in the machine bay will handle con- 
siderable of the same material as auxiliary cranes in the 
erecting bay, they should be of the same capacity. General 
practice indicates that large machines are located so as to 
be served by a traveling crane. 

Where ground space is available and from a standpoint 
of convenience to workmen and handling material, it 
would be preferable to construct machine shops without 
balconies. Better natural lighting usually results when 
balconies are eliminated. Where space is available, wash 
and locker rooms should be on the ground floor. Sub- 
storerooms is a locomotive shop building usually occupy 
space which should be devoted to other purposes. Where 
a storehouse is properly located and a good system of dis- 
tributing material is in effect, such a facility is hardly 
necessary. 

In cases of main supply lines of any considerable size, 
or where a number of lines can be grouped, they should be 
placed in tunnels, provided good drainage is assured. 
Such tunnels should be of ample size to permit repairs to 
be readily made. All other lines to be carried overhead 
wherever possible. The practice of burying pipe lines 
in the ground should be discouraged. 

I. R. Breaker (S. A. U. & G.) : The question of the sub- 
store room seems to be one on which there is a difference 
of opinion. My experience in the last couple of years with 
a roundhouse taking care of about ten engines a day, 1s 
that it is the best paying investment that we have ever put 
in. We put in a tool room and a substore room in 
roundhouse. We handled in that nuts, washers and a few 
spring hangers, and in addition to that kept piston packing 
and valve stem packing of different sizes for every en- 
gine we handled at that roundhouse. We found 1 
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saved the time of the mechanics and resulted in a tre- 
mendous saving in proportion to the total amount of 
time employed. 

F. W. Brazier (N. Y. C.): In building a new shop and 
sending a committee around to visit roads, we get better 
results by going to roads that are rather hard up. They 
will show you more than the up-to-date roads can in a 
great many things. 

The report suggests that the car shops be arranged so 
that cars can be switched from both ends. That is an 
ideal condition. As a general thing, railroads are forced 
to put up shops in some place where they have not the 
room nor the land to get around, and the result is that it 
is very expensive. It would be much better if they could 
get out of town where they could have more room. 

The planking between tracks is not so important as it 
is to plank outside the tracks where you do jacking and 
have horses so that they will not sink into the ground. 
\nother way to save money is to use macadamized stoning. 
It makes a fine roadbed and will do very well between 
the tracks. 

J. J. Tatum (B. & O.): The facilities in shops is one 
of the greatest subjects before American railroads today. 
Gigantic shops with great facilities are good things to 
have. Mr. Brazier just said that if you want to learn 
something go to the poor railroad. I agree with him. On 
the other hand, let us go and find them as they work every 
working day in the year. Any set-up proposition for 
you to look at does not mean anything. 

[ remember in the eighties that we had in the B. & O. 
shop eight men that could build two 28 ft. box cars every 
nine hours for any month in the year they might work, 
hut we did not have eight other men that could do so. Yet 
those men that were working in those shops were supplied 
with facilities in the same manner as the eight men I speak 
of as making the record for the shop. 

What is the condition of your shop? What are your men 
doing every day? How much lost time is there? Are 
vour men going after the ma‘erial needed to build the car 
or the locomotive? Has the material all been assembled 
as it should be? Have you done your part in having the 
material where it will be used? If not, your men are not 
to blame for not building a car or an engine in less time. 

In the best regulated shops you find today the tendency 
is to get the material within the man’s reach if it can 
possibly be done and the material should be fabricated 
properly so that when he gets it it fits. 

In a car shop there should be a track designated where 
the stripping is done. The car should be stripped of all 
the material that is of no further value, and it should be 
disposed of in the proper way with one handling if pos- 
sible. The material that is to be reclaimed and reworked 
should be removed to the fullest possible extent. That 
material should be carried immediately to the point where 
it is to be put into condition for re-use. After that is 
lone the car should then be moved to the point where the 
next operation is to be done. After that operation the 
car should be moved to the next stage of its work, and 
so on until it is through. In setting up the movements for 

ir car you should be sure that there has been no lost 
time but that every move made by every one of your men 

s been effective. | 

J. Roberts (C. N. R.): In connection with overhead 
lectric cranes, the committee should consider the propor- 

nal capacity of cranes for handling locomotives. Ref- 
rence was made to using 200- or 250-ton traveling cranes 
in a 30-pit shop. That would necessitate the crane making 
about eight lifts a day. Therefore, a 15-ton capacity 
crane working in conjunction would be too light to handle 
oilers of the capacity that the 200-ton cranes are handling. 
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It seems to me that the proper proportion would be, if the 
shop is using a 200-ton crane, to have not less than a 25- 
ton crane working in conjunction with it to handle a loco- 
motive boiler of that type. 

Mr. Chambers: I agree with Mr. Tatum’s idea of 
the place for stripping cars, outside if possible. For a 
number of months we have been working on the problem 
of station-to-station repairs to cars, and on the same class 
of equipment, the same men and the same place, we have 
reduced the time consumed on rebuilding cars by the sta- 
tion-to-station practice by from 18 to 20 per cent. It keeps 
rubbish out of the shop and permits you to specialize the 
men. You get your greatest output by specialization. I 
wanted to ask a question about the proposed construction 
of a car shop showing a spacing of about 83 ft. for four 
tracks, the crane covering all four tracks. The construc- 
tion could be cheapened materially by cutting it down to 
two tracks per crane or not more than three. Trussing 
is heavier when four tracks are covered, and the 
crane must be much heavier to span that distance and 
carry the load required. 

Mr. Callison: We gave that careful consideration. To 
avoid as many columns as possible, was our reason in 
going to the four tracks. 

E. G. Chenoweth (C. R. I. & P.): I wonder if the ques- 
tionnaire that was sent out gives the exact information 
that we desire due to the fact that it asks the railroad to 
give their present practice. Some of us are not as up to 
date in our shop as we want to be. Would it not be a good 
idea to ask the question, “What is your recommendation 
for an up-to-date shop?” 

In a repair shop, especially where heavy repairs are 
made that scaffolding is one of the most important things, 
and where we have permanent scaffolding, I do not be- 
lieve 22 ft. is enough distance between the tracks, where 
we also have an industrial track between. My recom- 
mendation is that should be at least 24 ft. 

Where a permanent scaffold is used we should have 
the lighter material distributed not only to the car but 
to the platform. This stops the man not only walking 
100 ft., but eliminates climbing off the platform and up 
again. 

Mr. Bentley: In regard to the capacitv of cranes and 
their location, we have had in operation for the last few 
vears what we call a stripping shop where we leave all 
the dirt as the engines are being stripped. From there 
they are taken into the main shop with a lighter crane. 
It makes a very nice arrangement. Has any consideration 
been given to a shop set apart specially for strippinz 
locomotives and a main shop of a lighter and cheaper 
construction where the repairs are made? 

Mr. Chambers: How far should such a stripping shop 
be from the main shop? 

Mr. Bentlev: We have a 25-stall main shop and the 
stripping shop is separated by only one track which 
makes it very convenient. The material is close. 

H. D. Webster (B. & L. E.): Mr. Bentley touched on 
the heating, lighting and ventilation of the roundhouse. 
On our road. about ten vears ago. we built a blacksmith 
shop in which the walls were painted white. The walls 
of our machine shop between the windows are also painted 
white. We get better light on the machine tools and the 
men are pleased with it. It has, however, resulted in 
better cooperation between them and their employers. 

Could not some one give us some light on the advan- 
tages of a locomotive cleaning plant? You cannot tell 
whether you have a crack in an engine frame if it is 
covered with grease and dirt. If we could wash such parts 
it would give our inspectors a chance to inspect the parts 
of the locomotive and find the defects. 











W. B. Harrison (A. T. & S. F.): I am handling at 
our terminal about 80 engines a day. We have been 
very successful since we have installed plants for wash- 
ing locomotives. It has given us clean engines and has 
been successful in enabling inspectors to find defects. 

P. C. Withrow (D. & R. G. W.): In our car shops 
we have a movement of the cars so that the men do not 
leave their stations at any time, but the car is moved 
along in successive stages and the material is all deliv- 
ered right at the point where it is used. The first thing 
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is the stripping track, and from there the car goes into 
the steel shop where the steel work is done. It then 
goes to the wood car shop, and so all along. We have 
balconies on both sides of the car and all the material 
for the upper work is carried on the balconies. It has 
worked out very successfully and I suggest that the 
committee look into that design of shops. 


(Upon motion of Mr. Bentley the report was accepted 
and the committee continued.) 


Engineering and Business Considerations of the Steam Locomotive 


By W. H. Winterrowd 


Assistant To President, Lima Locomotive Works 





Mr. Winterrowd disputes the impres- 
sion of the uninformed reader that the 
steam locomotive is inefficient and los- 
ing its vitality. He develops the point 
that during the last twenty years the 
maximum thermal efficiency of the loco- 
motive boiler has been increased approxi- 
mately one-half. A comparison of the 
thermal efficiency curves of a locomo- 
tive and a stationary boiler proves con- 
clusively that the locomotive boiler is 
the more efficient generator of steam. 
It is pointed out that still greater maxi- 











mum thermal efficiency can be obtained 
in the future by further development of 
superheated steam, larger grate area and 
higher boiler pressure. 

The paper further states that it is a 
business necessity for every railway to 
have constant and accurate knowledge of 
the economic value of its power. In order 
to make a proper economic analysis of 
the value of power, due consideration 
should be given to the latest develop- 
ment in the art of locomotive construc- 
tion and operation. 





W. H. Winterrowd 


“The Locomotive is the most vital element in railroad operation.” 
You have seen this tablet in the Grand Central Terminal, New 
York City, where the New York Central has on display its wonder- 
ful exhibit depicting the evolution of railroad transportation. 

During the past few vears, almost periodically, the press has 
presented to its readers statements conductive to the belief that the 
modern steam locomotive, if vital, is rapidly losing its vitality. The- 
uninformed reader is left with the impression that the modern steam 
locomotive is inefficient, that it has reached a stage of develop- 
ment where further improvement can not be offered, and that a 
point has been reached where it can not meet practically and eco- 
nomically the traffic conditions of today. 

Nothing could be farther from fact. The vitality of the steam 
locomotive is not on the wane. It is increasing. Development has 
not stopped. It is still in progress. The possibilities of increased 
efficiency and capacity guarantee a continuing progress. The re- 
markable development that the steam locomotive has undergone 
during the past twenty years is briefly indicated in the following 
comparison : 


Weight Lb. per 
Year Road Class of engine I. h.p. I. h.p. 
1904 a 2-8-0 194,200 1036 187 
1904 L. S. & M. S 2-8-0 181,300 1053 172 
1918 U. S. Gov. 2-8-2 292,000 2434 120 
1922 > Be 2-10-2 398,000 3136 127 
1923 ee} 2-8-2 335,000 2965 113 
1923 - i. ae 2-10-0 371,800 3486 106% 
1923 we we 4-8-2 345,000 3500 98% 


A comparison of the extreme figures for 1904 and 1923 shows that 
with a 91 per cent. increase in weight a gain of 236 per cent. in indi- 
cated horse power, the improvement is approximately 48 per cent. 

During the same period there was a very remarkable gain in 
thermal efficiency, or in the “efficiency of the fuel from coal to 
driving wheel contact with the rail.” The following table shows that 
the maximum thermal efficiency as increased from 5.22 per cent. to 
8.1 per cent. or an increase of approximately one-half. 


Year Road Class Maximum thermal efficiency 
1904 P. R. R. 2-8-0 5.12 

1904 LS. & M. S. 2-8-0 5.22 

1923 ~ oa a 2-10-0 8.1 


_The importance of this development in conjunction with all the 
signs that point to much greater improvement have not been properly 





evaluated by those who urge a substitute for the modern steam loco- 
motive; nor has proper consideration been given to the fact that it 
is possible to increase the capacity of the less modern locomotives 
and at the same time raise their efficiency to a point approaching that 
of the modern unit. 

Any study of a substitute must include a consideration of not what 
the steam locomotive has done in the past but what it is doing now 
and what it will do in the future. If comparisons are made, the 
economies obtainable with the most modern form of locomotive 
should be used, otherwise the conclusions will be misleading. 

A study of the data relating to the increase in capacity and eff- 
ciency of the steam locomotive, is of value because it affords an 
indication of the direction that future development is likely to take. 

The accomplished increase in weight and capacity with its corre- 
sponding decrease in weight per indicated horse power is the joint 
result of increase in size and efficiency refinements. At the present 
time, physical limitations have been approached to such an extent 
that any future increase in capacity due to size will not be at the 
same rate as in the past: As a result, the greatest development of the 
future may be expected to take place in improvement of the loco- 
motive as an efficient power plant. The particular direction that this 
development may take is best indicated by considering the locomctive 
boiler and engines separately. 


Thermal Efficiency of the Locomotive Boiler 


Steam locomotive boilers have been said to be wasteful and inefti- 
cient. A glance at the curves in Fig. 1 disposes of such statements 
These curves establish the commanding fact that the locomotive 
boiler without having reached its limit is a more efficient generator 
of steam than the boiler in present day stationary plants of max 
imum refinement and that its heating surface is a far greatet 
producer. 

In Fig. 1 the curves are plotted to show the combined effi- 
ciency of boiler, superheater and furnace at various ratings of 
normal boiler capacity and at varying rates of evaporation for both 
locomotive and stationary boilers. The curves No. 1, No. 2 and No. 3 
are for modern locomotive boilers on engines in freight and pas- 
senger service. Curves No. 4, No. 5 and No. 6 are for modern 
stationary boilers in very large power plants representing the high- 
est development of the art. It is important to note that the maximum 
capacity of these stationary boilers lies below the average capa- 
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ty of these locomotive boilers. A comparison of these capacities 
kes on added significance, when it is remembered that the natural 
lraft stationary plant greatly exceeds in cost, and space occupied, 

e forced draft locomotive plant. 

Curves to be made in the future will be still higher in the case 
of the locomotive when equipped for tests with Type E superheater 
ind feed water heater. Maximum combined efficiency closely ap- 
oaching 90 per cent. is in sight. The marked gain made possible 

the use of the Type E superheater indicates the very great pos- 
ibilities of future gain due to the use of high temperature steam. 

It may not be amiss at this point to make mention of a fact that 
does not seem to be fully recognized. As boilers have increased in 
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each locomotive its maximum load will offset this. In fact, this 
type of construction ‘will lend itself to more continuous service for 
several reasons. In the first place, there will be less necessity to 
take the locomotive out of service for boiler and firebox mainte- 
nance, because the decreased rates of combustion will result in less 
severe firebox punishment. This construction will also lend itself 
to better ash pan conditions. The relatively large space made 
available by this type of truck will result in large ash pans that 
will provide sufficient capacity to carry the locomotive over more 
than one division, thus cutting down time at divisional points. 
Another field for increased thermal efficiency is the use of 
steam at pressures considerably higher than those prevailing today. 


RATING (N PERCENT OF NORMAL BOILER CAPACITY 


Fig. 1—Curves Showing the Combined Efficiency of Boiler, Superheater and Furnace for both 
Locomotive and Stationary Boilers 


size, the steam space above the water level has decreased, with the 
result that under operating conditions more and more moisture has 
been carried over into the superheater with the steam. The super- 
heater has therefore been serving the double purpose of an evapor- 
ator and a temperature increaser. That the superheater has evapor- 
ated this moisture and in addition has increased the temperature of 
the steam, coincident with increasing boiler efficiency and capacity 
entitles it to a maximum of credit. This indicates, however, that if 
moisture can be removed from the steam before it reaches the 
superheater, that device can function 100 per cent. as a superheater 
and do still more to increase the capacity and efficiency of the 
boiler. Steam separators are useful in this connection. 

It is also consistent to emphasize the fact that the use of super- 

ited steam in all the locomotive auxiliaries will increase boiler 
capacity in the sense that it will decrease the demand for steam. 

It is well known that in a locomotive boiler, the greatest amount 
of water per pound of coal is evaporated when combustion occurs 
: low rate in pounds of coal burned per square foot of grate area 
‘hour. This fact is responsible for the growing tendency to use 
large grates. To take full advantage of this fact will require a grate 
rea that will be responsible for some increase in weight. It also 
essitates the use of a mechanical stoker, adding still more weight. 
it the effects of the increased weight can be neutralized by the use 
1 four-wheel trailer truck. 

‘ests made by the American Railway Engineering Association’s 
Special Committee on Stresses in Railroad Track show that the use 

a four wheel trailer truck will eliminate the concentrated load 

ich placed at too great a distance behind the driving wheels is 

ponsible for exceedingly high rail stresses. Trailer loads can be 
tributed and rail stresses reduced to such an extent that the in- 
ised weight will not be a factor in establishing limits of design. 

may be suggested that the use of large grate areas will con- 
rably increase locomotive standby fuel losses and increase the 
tount of fuel burned when the engine is worked light. The in- 

sing tendency to keep locomotives in continuous service with a 
imum of standing time and the economic necessity for giving 


At the present time, high steam pressures are being given a great 
deal of consideration in both locomotive and stationary fields. It 
is being considered in the locomotive field, first, because large in- 
creases in pressure can be accomplished with the addition of a 
comparatively small number of heat units per pound of steam, and 
second, because advantage can be taken of high steam pressure to 
use the steam expansively. 


Locomotive Design and Performance 


To utilize the high pressure steam expansively and with maxi- 
imum efficiency leads to a consideration of engine design and per- 
formance. The boiler must also be considered but chiefly in the 
sense that type, design, construction, weight and probable main- 
tenance will be the principal factors in the determination of the 
practical limit of high pressure. 

Efficient utilization of high pressure steam is a matter of using 
the steam expansively. In the most modern stationary plants, this 
is generally done by expanding superheated steam continuously 
through many stages in a single turbine, or by expanding it down 
to a comparatively low pressure in a high pressure turbine, re- 
heating the steam and then expanding it still further in a low 
pressure turbine. In both methods, condensers make it possible 
to obtain a maximum amount of energy from the steam. 

To date, United States locomotive practice has not involved the 
use of the turbine. In Europe, several turbine locomotives are in 
service. These are condensing types with turbines and driving 
wheels connected by reducing gears. While the turbine locomotive 
offers rather alluring possibilities, its use in the very large units 
necessary in United States practice involves a satisfactory solution 
of the following problems, which should be given very careful 
consideration by any one considering this type of locomotive. In 
the first place it involves the matter of steam condensation. This 
involves numerous problems in itself. In the next place, the maxi- 
mum efficiency of the turbine is limited to a comparatively small 
range of its speed. Still another problem is the matter of revers- 
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ing. Finally, the turbine locomotives that have been constructed 
to date are of comparatively heavy weight for the horsepower 
developed. 

Up to the present time, the efforts in the locomotive field of this 
country have been confined to the expansive use of high pressure 
steam in cylinders. So far, actual construction has confined itself 
to two methods. In one case, the locomotive is of the cross com- 
pound type and steam is used expansively, first in a high and then 
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designed valve gear with adequate valve travel in reducing bac! 
pressure and improving cylinder performance. 

A reduction of internal friction affords additional possibilitics 
for increased efficiency and capacity. 

In an effort to take advantage of its high thermal efficien: 
serious thought is being given to the applicability of the internal 
combustion motor to the railway motive power field. There is not 
yet in sight a solution to the practical problems that surround the 
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Fig. 2—Locomotive A, Application of Booster Increased its Tractive Force 28 Per Cent to 78 Per Cent, 
Depending on its Rate of Speed 
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Fig. 2—Locomotive B, Showing General Dimensions of a Fairly Modern Locomotive not Equipped with a Booster 


in a low pressure cylinder. In the other case, the locomotive is 
of the simple type with valve motion so designed that identical 
limited cut off in each cylinder insures expansive use of the steam. 
In the latter case the increased pressure insures the required mean 
effective pressure in the cylinders and the limited cut off results 
in an expansive use of the steam which means increased fuel 
economy. 

\ locomotive of the first type has just been constructed and 
will go into service shortly. The boiler is of the firetube type 
with a water tube firebox and carries 350 lb steam pressure. 

More than 600 locomotives of the second type have been con- 
structed and are in service. These locomotives are equipped with 
standard locomotive boilers carrying 250 lb steam pressure. It 
is on locomotives of this type that the highest efficiencies have been 
achieved. Moreover, they have been obtained with a maximum of 
simplicity and uniformity of turning torque. On these engines dry 
coal rates of less than 2 Ib. per i. hp. hr. have been obtained. The 
minimum rate as less than 1.75 Ib. 

Some constructional advantages resulting from the use of high 
pressure steam lie in the fact that cylinder diameters can be de- 
creased, the weight of reciprocating parts somewhat reduced, and 
within certain limits, boiler weights can be reduced. The use of 
steam pressures higher than those just mentioned is not improbable 
and developments in this direction will be watched with a great 
deal of interest. 

\ number of other possibilities exist that may eventually serve 
to increase locomotive efficiency still further. From time to time, 
efforts have been made to reduce or eliminate cylinder back pressure 
by methods other than those involving condensation of the steam. 
Some of these have involved the use of mechanical draft. The possi- 
bilities of increased efficiency and capacity make this an attractive 
field. The elimination of back pressure by condensing methods has 
been given a great deal of consideration but so far, no solution of the 
problem has been offered that appears entirely practical to deal with 
the quantities of steam involved in the really big locomotive of to- 
day. 

It is also important to mention the very great value of a properly 


application of this type of power to make it meet the special and 


exacting requirements of the large units necessary for economical 
operation in this country. 


WiTweuT Booster. 


Draw Ban Pus in Pounns. 


Miuts rea Hover. 
Fig. 3—Speed-Pull Curves Showing Great Increase in Capac- 
ity of Locomotive A over Locomotive B 


As an example of one method used to increase locomotive capac- 
ity and efficiency by modifications within the unit itself, the three- 
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ylinder simple locomotives put into service recently are of interest. 
he uniform turning torque made possible by the use of three 
cylinders is responsible for increased tractive force while the in- 
creased number of cylinder exhausts make a more uniform smoke 
yacuum resulting in improved combustion: conditions. 

\s an outstanding indication of what can be done in the way of 
creasing locomotive capacity, chiefly by co-ordinated design and 
ith but a very slight increase in size and weight, attention is di- 
cted to the diagrams and curves in Figs. 2 and 3. In Fig. 2, 
ecomotive B represents a design that is fairly modern. Traffic 
‘rew and conditions changed to such an extent that the railroad 
-oncluded it would be profitable to operate locomotives of greater 
apacity but which must not exceed certain weight and size re- 
rictions. Locomotive A was the result. A comparison of engine 
weights is as follows: 


, 


Locomotive B Locomotive A 


Weight on engine truck, Ib. ............. 27,500 29,000 
rn Cen ie cs eshehesenreeke 245,000 248,000 
Weoleet Gh GORIEEE, TA cccoccesececescccecs 49,500 58,000 

ee WE, Te nn daw besncenndsanes 322,000 335,000 


It will be seen that the greatest increase in weight was made on 
the trailing wheels due to the application of a booster. Additional 
weight on engine truck and drivers is comparatively small. 

The speed-pull curves in Fig. 3 show the very great increase 
in capacity of locomotive A over locomotive B. With but slightly 
more than a one per cent. increase in weight on drivers, and a 
total increase in engine weight of but approximately four per cent., 
the majority of which was due to the application of a booster on 
the trailing wheels, starting tractive effort was increased 20,000 Ib 
or 39 per cent., and at speeds over 18 m. p. h. tractive effort was 
increased between ten and eleven thousand pounds. At 20 m. p. h., 
this is an increase of practically 28 per cent. At 30 miles, it is 
an increase of 47.8 per cent., while at 40 m. p. h. it is an increase 
of approximately 78 per cent. This increase from 28 per cent. 
to 78 per cent. means decreasing the time between terminals with a 
heavier load. It shortens the railroad, 

On the basis of this increased capacity the operating officer 
possesses motive power units, three of which will accomplish the 
work previously done by four; and this with a locomotive burning 
no more coal than its predecessor and not exceeding by more than 
four per cent. the weight of locomotives now generally considered 
up-to-date. 

Such motive power, co-ordinated to produce results like these, 
is an investment that places in the hands of the operating officers a 
means to revolutionize his operating figures. Its value in money can 
hardly be estimated. 

Consideration of all the foregoing relative to the rapid develop- 
ment of the steam locomotive might lead to the conclusion that in 
the past the locomotive has rapidly reached its limit of usefulness on 
account of obsolescence. In many cases, economic conditions have 
made this true. In the majority of cases, it has not been true for 
the reason that additions and betterments to the locomotives them- 
selves have increased their efficiency and capacity and greatly pro- 
longed their useful life. These fuel saving factors and capacity in- 
creasers have been instrumental in preserving a very large original 
investment, and in making possible a much greater return on that 
investment. There are still a great many locomotives in service that 
can be made useful units in economic railway operation by the addi- 


tion of these factors. 


The Locomotive as an Economic Unit 

The very great and rapid growth of transportation as well as the 
radically changing conditions contemporaneous with that growth 
have resulted in conditions that make it a business necessity for 
every railway to have constant and accurate knowledge of the 
economic value of its motive power. Without that knowledge, 
not possible to operate motive power to maximum advantage 

nor to make it earn the greatest possible return on the investment. 
lo obtain such a comprehensive view of motive power requires 

an analysis involving vital factors. It involves not only a consider- 


ation of the physical characteristics of the property but a consider- 
ation of the nature of the business both present and future, the most 
advantageous assignment and operation of motive power, the charac- 


of how to consider these and other factors in the light of a 

ness investment. A sound consideration of motive power as 
all investment in turn involves a reliable knowledge of the latest 
development in the art of locomotive construction and operation. 

_-\n analysis of this kind is not a simple matter if made with the 
obiect of producing accurate and reliable data that will enable the 
railway executive to exercise his sound business judgment in an 
economic consideration of the subiect. 

‘iow is this analysis often made? What sort of a yard-stick does 
nerally produce and is it a measure that enables the railway 
executive to correctly ascertain and judge the value of his motive 
power from a business standpoint ? 
ihis is a matter of very great importance and it is the opinion 


ter and condition of the equipment, labor conditions, and a knowl- 
e 
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of the writer that this Division of the American Railway Asso- 
ciation can render exceedingly helpful service by assistng to estab- 
lish a definite method of analysis that will at all times insure a 
proper economic consideration of this question. 

The thought has been expressed that increased efficiency and 
capacity are purchased at the expense of locomotive simplicity, and 
increase in maintainance costs. This is true but can the results be 
attained in any other way? The history of the development of 
motive power of all kinds indicates that it can not. The so-called 
complications are absolutely essential to increased efficiency and 
capacity and must be considered in the broad business sense that 
they greatly increase the economic value of the locomotive, so much 
so in fact that the additional cost of maintainance is a small item in 
the greater returns made possible with the improved unit. 

In connection with maintainance, the writer feels constrained to 
draw attention to the fact that for any economic consideration of the 
subject, maintainance cost based on the locomotive mile unit is not 
a reliable criterion. 

Exceedingly important factors in the cost of running and shop 
repairs are the size and capacity of the locomotive and the rate 
and amount of work that it actually performs. The mileage basis 
eliminates these factors. 

Considered on the mileage basis, the maintainance of the so-called 
modern locomotive will exceed that of the old locomotive. But if the 
improvements are factors that result in substantially increased 
capacity, the locomotive will do more work than its old sister and 
the additional maintainance will be more than offset by the in- 
creased earning capacity of the unit. The best basis for a considera- 
tion of maintainance costs in their proper economic light is one that 
will involve capacity as well as the rate and amount of work per- 
formed by the locomotive. Such, for instance would be a tractive 
effort-ton mile-hour basis. 

The locomotive must be considered as an economic unit. In fact, 
is there any reason why each locomotive should not be treated as a 
separate unit and treated as a public utility corporation would treat 
each of its power plants? The original cost of the locomotive is 
known, the carrying charges are capable of determination, and the 
yearly cost of operation can and should be determined against the 
work performed in the way that good business demands. 

The writer can not close without some reference to the type of 
publicity that has been given from time to time to some of the 
various proposed substitutes for the modern steam locomotive. Rail- 
road men can not afford to deceive themselves regarding substi- 
tutes; neither should the public deceive itself. A substitute for the 
steam locomotive of the past is demanded not only ‘by the exacting 
conditions of the present but by the still more exacting conditions 
inevitable in the future. The natural, sensible and logical sub- 
stitute is the steam locomotive itself, improved in acordance with 
the knowledge, experience and vision that is now available. 


Discussion 

\W. H. Flynn (M. C.): The vitality of the steam loco- 
motive, instead of being on the wane, is increasing. That 
development, instead of having stopped, is still in prog- 
ress and the possibilities of increased efficiency and ca- 
pacity guarantee a continuing process, are most interesting 
and gratifying. 

Naturally, with the necessity for more powerful loco- 
motives, the various parts entering into the make-up of 
the machine have become heavier and larger. The re- 
finements in design, many of which have been made 
possible by refinements in the materials used, have 
played an important part in bringing about the desired 
strength and durability without the proportionate in- 
crease in the size and weight, that might otherwise have 
been necessary. The development and application of 
many and various devices and appliances, tending to 
facilitate maintenance and to increase the power and 
efficiency, have all had a wonderful effect in advancing 
the serviceability and economy of the present day loco- 
motive. The tables of comparison in Mr. Winter- 
rowd’s paper indicate nearly a 42 per cent. reduction 
in weight per indicated horsepower and an _ increase 
in the thermal efficiency of nearly 58 per cent., and all 
this has been accomplished within 13 years. What will 
be accomplished within the next 13 years, is, of course, 
problematical. Experiments are being conducted abroad 
with turbine locomotives. The development of the 
three cylinder locomotive, several of which are now in 
service in this country, and the development of a loco- 
motive with a boiler carrying 350 Ib. steam pressure. 





1472 RAILWAY AGE 


with the possibilities which this and even higher press- 
ures may permit to use steam expansively, will be ac- 
complished to a greater extent than ever before in 
designs of locomotives by either compounding or other- 
wise. It would seem that we are well into another era 
of steam locomotive development which gives promise 
of wonderful accomplishments within the next few 
years. 

| agree with Mr. Winterrowd that the locomotive must 
he considered as an economic unit and that for any econo- 
mic consideration of the subject, maintenance cost based 
on the locomotive mile unit is not a reliable criterion. 

It is true that the maintenance of a modern locomotive 
exceeds that of the old locomotive, but this is not an un- 
reasonable expectation as the large locomotive of today 
has been built to haul more tonnage, and devices and ap- 
pliances have been put on to increase capacity and effi- 
ciency. This combination results in an increase in main- 
tenance work, but in return for this the locomotive gives 
back an increase in amount of work performed. 

The steam locomotive represents an investment in the 
business of transportation, a going business that the life 
and prosperity of countries depend on. Transportation 
has become an exacting business, one that is under the 
observation of an exacting public, interested not alone in 
satisfactory service, but also in the performance of that 
service, efficiently and economically. 

W. F. M. Goss: Thirty odd years ago, when No. 999 
was in its prime, it was a common thought among loco- 
motive designers, that the locomotive had reached its maxi- 
The argument sustaining such a belief 
ran substantially as follows: The fire box of a locomo- 
tive is its primary source of power. Unless the firebox 
can be made larger, the power of the locomotive cannot be 
increased. But the firebox must go between the wheels 
and its width cannot be further increased unless the gage 
of track is increased and its length must come within the 
spacing between the driving axles. This spacing cannot 
be further increased because coupling rods have already 
reached a maximum length for safety, and as a conse- 
quence of those limitations it cannot be expected that the 
locomotive will further increase in power. 

Traditions vanished and a new day in locomotive de- 
sign appeared. The locomotive testing plant was brought 
into commission and became a new source of informa- 
tion for the designer. Wheel arrangements multiplied, 
grate areas were increased enormously and locomotives 
have ever since been growing in weight, dimensions and 
power. Their efficiency has steadily improved. Com- 
paring the performance of a modern locomotive with 
the locomotive first mounted on the Purdue testing plant 
32 years ago, shows the power capacity to have increased 
six times or more. Steam consumption per unit power 
developed has diminished nearly forty per cent., and 
the coal consumption per unit power has been cut in 
half. These are some of the achievements of recent 
years. 

If now in our moments of caution, we are inclined 
to raise a question as to whether we may not be going 
too fast or too far in some directions, the answer is 
clearly of record, in the results that are being secured. 
These results are something that we want, and we are 
willing to pay for them, and the added embellishment is 
but the pay that we give for them. 

[ quite agree with Mr. Winterrowd in his outlook 
upon the future. The process of developing new designs 
and of embellishing locomotives with devices for increase 
their usefulness is not approaching a conclusion but a 
new beginning. Locomotives have so grown around the 


mum of power. 


grates which were made enormously large a quarter of 
a century ago, that relatively speaking the grates are no 
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longer large. Many details influencing the process of 
combustion in their application to locomotive conditions 
must be restudied. Higher steam pressures are at hand. 
The further refinements of mechanism will have atten- 
tion, and the certainty of action of every part of the 
machine will be increased. In fact, a perfect labyrinth 
of problems await to be solved before the locomotive 
of 1924 can be made ready to take its place at the head 
of a 1930 train. 

And progress is no trivial matter. The fact must not 
be overlooked that in locomotive design we are dealing 
with factors involving enormous investments, both for 
construction and operation. Even the designer is not 
justified in any but the most conservative experimentation, 
The costs arising from research are heavy, yet research is 
necessary and the more we have, the faster we will go. 

J. Snowden Bell: I want to impress upon the minds 
of the gentlemen present the last paragraph, which | 
would like to repeat. A substitute for the steam locomo- 
tive of the past is demanded not only by the exacting 
conditions of the present but by the still more exacting 
conditions inevitable in the future. The natural, sensible 
and logical substitute is the steam locomotive itself, im- 
proved in accordance with the knowledge, experience and 
vision that is now available. 

In my opinion every proposition that is stated there so 
far as the matter of principle is concerned is correct, it 
is merely a matter of design to embody those well-estab- 
lished and correct principles in new construction. Taken 
in connection with the importance of fuel saving, which 
was so much stressed in the remarks of Mr. Aishton, it 
seems to me that to give attention to this last paragraph 
and to act upon it is the duty of every railroad mechanical 
officer. 

Geo. S. Goodwin (C. R. I. & P.) : Mr. Winterrowd has 
mentioned the superheater and the feedwater heater as 
important agents which have increased the capacity of the 
modern locomotive, but I did not notice that he men- 
tioned the arch or the syphon. We have had considerable 
experience with the syphon and find that it, also, is an 
important factor in increasing the capacity of the loco- 
motive. 

C. E. Brooks (C. N. R.): There can be no question of 
the increase in thermal efficiency due to steam saving ap- 
pliances and to improved boiler design which really means 
larger boilers. Instead of the general quality of fuel im- 
proving in the coming years, the tendency will be in the 
opposite direction, and railway officers will be forced to 
use poorer grades of fuels. The only way to keep up 
with this tendency is to build large capacity boilers with 
grate areas which will permit of low rates of combustion. 
These boilers should be backed up with those modern ap- 
pliances which will help to extend their life and aid in 
fuel economy. 

I refer particularly to the feedwater heater with which 
I believe every locomotive should be fitted. Before leav- 
ing the subject of boilers and boiler capacity, let me call 
attention to the fact that the desire for standardization 
often leads railways to duplicate orders for locomotives 
which have given general satisfaction. In doing this, tt 
is frequently the case that advantage is not taken of im- 
proved practices, such as the use of alloy steels, wich 
will permit the lightening of working parts. All this pos- 
sible saving should go into more boiler and fuel saving 
appliances. During recent years, the manufacturers 0! 
materials entering into boiler construction have not :m- 
proved their products materially, and outside of the size 
of plates there has been little progress. In order to cep 
up with the times, I believe that higher tensile boiler 
plate must be developed and that the day of iron stay 
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bolts is about over as steel of about 50 per cent greater 
strength is available and has passed out of the test period. 

lt is becoming apparent to many mechanical men that 
the railways do not get as much out of superheated steam 
as they should. This is a device that must be used to 
save coal, which means an engine worked to or near 
capacity. Considering the average monthly perform- 
ance of a locomotive, it is remarkable how much time is 
spent under light load conditions which means low super- 
heat and waste of fuel, all indicating that more consid- 
eration should be given to higher superheat. This will 
correct the tendency when working light for most of 
the hot gases to by-pass the superheater flues altogether. 

The use of high-pressure steam in locomotive work 
has not yet been proved out to the point where it is safe 
for railways to jump into it without an extended test 
period to determine what it will mean in boiler work due 
to the relatively greater expansion strains which will be 
set up. 

With regard to the increase of locomotive capacity by 
the use of the booster, | am thoroughly in accord with 
Mr. Winterrowd’s statements, but I believe that the 
booster must be backed up by large boiler capacity to 
be anything more than a starting device. Modern appli- 
ances are not much use unless they are used to capacity. 
This means that not only should the locomotive be used 
near capacity conditions, but also that in times of busi- 
ness depression or seasonal slackness the modernized 
locomotive should be the one used and the old engine 
the one tallowed up for busy times. 

Mention should be made of the possibility of the in- 
ternal-combustion locomotive. Our electrical friends 
draw pictures of the day when the steam locomotive will 
pass out—possibly it will, but I suggest that when this 
happens it will be the internal combustion locomotive, 
mechanically driven and using the lowest priced distil- 
lates. This will prevent the electrical manufacturer 
from putting into effect much of their advertising. Great 
attempts will be made to add electrical equipment to the 
Diesel locomotive, thereby saving the field for the elec- 
trical forces, but this will not succeed in doing any more 
than delaying progress. 

It is of the greatest importance that before power is 
built or rebuilt, a careful study be made of the condition 
under which the power will operate, making thorough al- 
lowance for the ever-increasing cost of roundhouse and 
road operation. When this study has been made, supple- 
mented by the great experience and technical knowledge 
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of the locomotive builders,-the mechanical officer should 
decide on the design and the executives should encourage 
their efforts and study by authorizing them to build the 
locomotive which will have a maximum net earning ca- 
pacity. 

C. A. Seeley: The superheat feature has added greatly 
in point of capacity and reduced the monthly per unit ex- 
penditure of power. I would like to ask Mr. Winterrowd 
one question: Should not stationary boiler No. 4 read 
horizontal fire-tube boiler ? 

[ think that in the addition of devices to the boiler, that 
the boiler proper in proportion to the fire box surface, in 
the heating area of the fire box proper, arches, syphons 
and devices to increase the efficiency of the boiler, is 
where the vital changes can be made. 

Mr. Winterrowd: It seems to me that in connection 
with information of such nature there is but one way that 
it should be produced, and that is under conditions that 
will not permit of any question as to its accuracy or its 
reliability, “In the last analysis,’ quoting a prominent 
operating man relative to the steam locomotive, “it is a 
matter of return on the investment. What return can be 
obtained for the dollars spent? To date nothing has sur- 
passed the steam locomotive in this respect.’ 

H. H. Lanning, (A. T. & S. F.): The Santa Fe has 
one 2-10-2 Santa Fe type locomotive that is equipped 
with the four-wheel trailer truck. It has had this truck 
for more than four years. Its service during that time 
in practically every respect has been satisfactory, but 
we have found ways in which it can be improved and 
we are proceeding to do so. Even if we could not get 
a better truck than the one we have now I feel perfectly 
safe in saying that it should be used in cases where the 
load on the trailer will exceed what will be allowed for 
any given driver load, and possibly it should be used if 
the load does not get that high. It is commonly sup- 
posed that a four-wheel trailer truck introduces consid- 
erable ash pan difficulty. That is true to a certain extent. 
[t is a little harder to work in an ash pan dump arrange- 
ment than it is with a single pair of trailer wheels. The 
total capacity of the ash pan, however, can be made 
greater due to the fact that you can use lower wheels 
and that the spring rigging does not take up so much 
space below the fire box. Altogether, I believe that the 
net result in regard to the ash pan is that we get a better 
a ai the four-wheel truck than we do with the two- 
wheel. 


The Three-Cylinder Locomotive 


By J. G. Blunt 


Mechanical, Engineer, American Locomotive Company 


The demand for greater tractive force, without increasing axle 
loads, has been a problem constantly presented to the locomotive 
builder. Materials suitable for use in highly stressed parts of the 
locomotive having much greater strength than formerly used are 
on the market, as well as various devices for effecting economy in 
the use of fuel, water and steam. These have done much to solve 
this problem in the past. A few locomotives have been built in 
the United States on the three-cylinder principle, but in nearly 
every case have been abandoned. 


Normal Tractive Force 


Starting heavy trains, ascending grades, as well as in the main- 
tenance of maximum speeds, the locomotive is required to exert 
its maximum effort and this effort is obtained when the tractive 
torce line fluctuates a minimum amount above and below the normal 


Or straight tractive force line. 


This normal line is approached 


in direct proportion to the number of cylinder impulses per revo- 
lution of the driving wheel. 

The normal tractive force line, regardless of the number of cylin- 
ders used, is half way between the maximum and minimum fluctua- 
tions ; therefore, when the highest point of tractive force fluctuation 
in a two-cylinder engine is used as the base from which to figure 
the normal tractive force line in a three-cylinder locomotive, then 
this normal tractive force line rises and the tractive force for 
a given axle load is increased. It follows, therefore, that the co- 
efficient of adhesion may be reduced proportionately without in- 
creasing the slipping tendency. 

It will further be observed that while the normal tractive force 
line has been raised with the use of three cylinders, the low point 
of the tractive force curve in the case of the two-cylinder loco- 
motive has raised doubly the amount of the normal tractive force 
line and this is the reason why the hauling capacity of a three- 

































1474 RAILWAY AGE 


cylinder locomotive increases so rapidly with the rise of its normal 
tractive force line over that of a two-cylinder locomotive. 


Economy of the Three-Cylinder Locomotive 


It is well known that car and locomotive journals at rest are 
more difficult to start than to keep in motion. A three-cylinder 
locomotive, with greater ability to start a train from rest and by 





A few three-cylinder locomotives have 
been built and tried out in this country 
and later abandoned. Many railroad 
men have felt, and not without apparent 
reason, that this type has proved a fail- 
ure. However, the failures have un- 
doubtedly been due to deficient and 
unreliable construction of those parts 
strictly involved in the three-cylinder 
application. 

A three-cylinder locomotive has great- 
er starting capacity than a two-cylinder 
locomotive of the same type. This fea- 
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ing wheels, which in turn permits the use of a relatively larger 
exhaust tip, with less back pressure. 

The reasoning follows that the total weights of the threc- 
cylinder locomotive may be kept very closely within those of the 
two-cylinder engine having equal axle loads and still deliver a 
marked increase in tractive force. 

Each of the three cylinders is smaller than either of those in a 
two-cylinder locomotive and the reciprocating weights being bal- 





ture enables the engineer to throw the 
engine into a shorter cut-off position 
quicker than he otherwise would with 
a two-cylinder locomotive. The total 
weights of the three-cylinder locomotive 
may be kept very close to that of the 
two-cylinder, still deliver a marked in- 
crease in tractive power and utilize the 
steam and fuel with greater economy. 
Its lighter reciprocating parts and cor- 
respondingly low dynamic effect permits 
operation at faster speeds. 





J. G. Blunt 


reason of its similar ability after starting, enables the engineman 
to throw the engine after starting quickly into a shorter cut-off 
position than with the two-cylinder locomotive. Therefore, the 
three-cylinder locomotive delivers its tractive force with steam 
used more expansively than in the case of the two-cylinder loco- 
motive, resulting in a more economical use of steam and a cor- 
respondingly less fuel consumption. We have, therefore, the means 


anced independently (the middle balance being applied to the 
crank axle disks and for each outside cylinder in the driving 
wheel), reduces the dynamic effect on the track of approximately 
30 per cent, so that in a two-cylinder locomotive, while the dyna- 
mic effect may produce a maximum of 50 per cent over the static 
load at wheel speed there would be only 35 per cent in the case 
of the three-cylinder locomotive. 
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Arrangement of the Running Gear on the Three-Cylinder Locomotive 


for obtaining in a steam locomotive the greatest tractive force for 
the least weight, accompanied by an unmistakable fuel economy. 
The three-cylinder locomotive being more economical in the 
use of steam and fuel, there follows a lesser boiler requirement. 
This condition is further improved by the more even draft on 
the fire resulting from the six exhausts per revolution of the driv- 





A locomotive of the three-cylinder type, reconstructed from 4 
two-cylinder locomotive by the American Locomotive Company, 
and operating over a period of nearly two years, has shown 4 
hauling capacity 50 per cent in excess of its performance prior to 
reconstruction, at the same time showing a fuel economy of from 
10 per cent to 16 per cent. 
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are It follows further that the three-cylinder locomotive, by virtue 
bre of its lighter reciprocating parts and correspondingly less dynamic 
€ the effect, should run faster. Confirming this assumption, a run was 
; “g recently made with a three-cylinder locomotive built by the Amer- 
. ie Locomotive Company at approximately 12 per cent above 
in a 
ba - 
the 
ition 
with 
total 
tive 
the 
in- 
the 
my. 
cor- 
mits 
the The Inside Main Rod 
ving 
itely 
yna- wheel speed, showing remarkable absence of vibration or nosing 
tatic effects. This absence of vibration and nosing resulted from the 
case combination of the three-cylinder principle with accurate leading 
and trailing truck resistances. 
The above reasoning offers a solution for a larger steam loco- 
motive unit without enlarging or increasing the right of way, 
: 
| 
— 
Type of Driving Box Used on the Crank Axle 
es or other structures, thereby providing means for moving 
a iter tonnage over an existing line, or moving the same ton- 
- n over a line with a less number of locomotives. The aban- 
donment of the valuable features which a three-cylinder locomo- 
= t ffers has been due to deficient and unreliable construction 
: se parts strictly involved in the three-cylinder application. 
three-cylinder locomotive is to be a success, we must, of 
c _see that it is at least as reliable and as easily maintained 
. AS lilar parts in the two-cylinder locomotive; in other words, 
. eater possibilities and utility of the three-cylinder locomotive 
e retofore been given up, because of failure to master the 
to oft construction. 
is said we have been working for years to get all working 


are easily accessible, and now the three- 
is proposed, bringing the old troubles back. 


utside where they 
r locomotive 
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All I can say is that when the Walschaert valve gear superseded 
the old Stevenson motion, no increase in tractive force and none 
of the advantages outlined were offered. With the third cylin- 
der added, we offer increased power, speed and economy to offset 
the parts added by the third cylinder, and I feel sure that mature 
reflection will throw the balance infinitely in favor of the three- 
cylinder principle. 

There is a real problem before us of the increased weight of 
parts, whether caused by the addition of devices to effect economies 
those to meet other increasing demands, or increasing the weight 
of parts under stress for security against failure. These, as you 
are aware, have practically reached the limit and employing the 
three-cylinder principle seems to be a very practical way to meet 
these demands. 


The Crank Akle 


Simplicity of manufacture, together with better service reports, 
resulted in the adoption of the built-up axle, which facilitates bal- 
ancing the reciprocating weights of the middle cylinder in the 
crank disks. Carbon-vanadium steel is used for all component 
parts of the built-up crank axle and grease lubrication is applied 

















Crank Axle of the Built-Up Type 


through the center of the axle to the crank pin, with grease plugs 
in the outer ends of the axle. 


The Crank Axle Driving Box 


A thorough analysis of the forces obtained in the three-cylinder 
application, together with the operating experience thus far gained, 
shows most beneficial results from the use of supplementary bear- 
ings on both sides of the journal and projecting from 2% in. to 
3 in. below the center of the axle. 

A driving box spreader, open at the bottom and through which 
the grease is applied, is drawn into position to prevent the side 
of the box from closing in due to the cylinder thrust and in 
turn, pinching the journal brass on the axle with consequent heat- 
ing of the journals. 

















Arrangement of the Valve Gear for the Middle Cylinder 


The supplementary bearings, as well as the spreader, when once 
drawn into position, should not require removal until the wheels 
are dropped in order to perform work on the main journal bear- 
ings or boxes. The pedestal tie is curved downwardly sufficient 
to allow removal of the grease plate, thus overcoming any vibra- 
tion and wear. The locomotive must of necessity be spotted with 
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the crank disk approximately horizontal before removing the 


grease plate. 


The Middle Main Rod, Valve Gear and Crosshead 


The middle main rod may be of the strap or fork end style, the 
design and development of which have required most careful con- 
sideration on account of the angularity of the middle cylinder, as 
well as the large diameter of the crank pin. In addition to the 
lubrication through the center of the axle, grease plugs are pro- 
vided on the rod. 

The best service has resulted from the use of the three-bar 
type of crosshead having approximately a 50 per cent increase in 
the bearing surface over that used for either of the outside cross- 
heads. The available clearance space readily permits:of this in- 
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and rod stresses, as well as the tendency to reduce slipping of tl 
wheels by reason of the slight lost motion in the bearings betwe« 
the two pairs of wheels. 

The driving axle just ahead of the crank axle usually requir: 
about a 5-in. offset to clear the main rod when in its down stro! 
and by so doing, the usual spacing of wheels and cylinders is pr 
served as in similar types of two-cylinder locomotives. 


Discussion 
A. G. Trumbull (Erie): Increasing costs of labor and 
material reflected in the advancing costs of maintenance 
of equipment, together with the influence upon locomotive 
repairs produced by increased size and the consequent ad- 
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Tractive Force Diagram—Full Lines are for the Three-Cylinder Engine and the Dotted Lines are 
for a Two-Cylinder Type; Main Rod Angles are not Considered 


crease and the desire to reduce maintenance to a minimum has 
been fully met by using this type of crosshead. 

The lack of space in large locomotives, as well as the lesser 
number of parts and the desire to keep this gear outside where it 
may easily be gotten at, are the decisive factors on which the 
lever type of transmission was selected. This resulted in a com- 

















The Middle Crosshead Has 50 Per Cent More Guide Bearing 
Surface Than Either of the Outside Crossheads 


bined movement of the two ordinary outside valve gears and 
having the characteristics of either outside gear. 


Stresses in Rods and Axles 


Much study has been given to the stress calculations in the rods 
and axles, the application of which, in the design of these parts, 
has worked out very successfully in service.. The Lehigh Valley 
three-cylinder locomotiye has the middle main rod connected on 
the second or crank axle and the outside cylinders on the third 
axle. This has the advantage of relieving a portion of the axle 





dition of various auxiliaries, have stimulated recent stud- 
ies in locomotive design and operation with a view to im- 
proved efficiency and maximum hauling capacity with a 
minimum coal and water rate consistent with the limita- 
tions imposed by current American practice and design. 

This naturally has led to a return to the multiple-cylinder 
simple locomotive of which the recent three-cylinder 
type built by the American Locomotive Company for the 
Lehigh Valley is an example, and also to the development 
of the restricted cut-off locomotive built for the Pennsyl- 
vania. The simple Mallet locomotive of the Chesapeake & 
Ohio and the simple Decapod of the Pennsylvania appear 
to be peculiarly suited to relatively low-speed operation ; 
while on the other hand the field of the three-cylinder lo- 
comotive would appear to lie particularly in the direction 
of fast freight and passenger service. 

The three-cylinder locomotive described in Mr. Blunt’s 
paper as well as other relatively recent examples have been 
confined to four-wheel engine truck construction. In 
order to avoid the use of short bi-furcated center main 
rods, to permit ample space for guides and to maintain 
cylinders in the same relative location, it would appear 
logical to expect that advantage would be taken of the 
greater distance between the center line of the cylinders 
and the first and second drivers, thus restricting future de- 
velopments of the three-cylinder locomotive to those with 
four-wheel engine trucks. The increased weight at the 
front end also appears to make this advisable and would 
logically assign the greatest usefulness for locomotives of 
this type to relatively high speed service. 

Other characteristics of the three-cylinder design, i. €.: 
uniformity in turning moment, reduction of dynamic aug- 
ment, better balancing and increased tractive force possi- 
bilities without exceeding present track limitations nat- 
urally place it in this field. 

The great advantage of the three-cylinder type lies in 
the greatly increased hauling capacity obtainable with re- 
latively less weight on the drivers than is possible with 
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two-cylinder locomotives of equal capacity. This fea‘ure 
alone probably possesses sufficient advantage to justify an 
extension of the use of this principle regardless of any pos- 
sible economy in fuel. 

While Mr. Blunt’s paper mentions an increase of 50 
per cent. in hauling capacity as having been secured 
through the reconstruction of certain two-cylinder loco- 
motives, it should not be too hastily concluded that simi- 
lar increase of hauling capacity can be obtained in any 
locomotive through the relatively simple expedient of 
adding an additional cylinder. There are, however, 
many comparatively recent designs in which a substan- 
tial improvement in results could undoubtedly be so 
obtained. 

Three-cylinder locomotives can not be expected to 
differ greatly in respect to fuel economy from the best 
designed modern two-cylinder locomotives. Some econ- 
omy should be anticipated because of more uniform and 
less harsh exhaust thus producing a better draft and im- 
proved combustion which should permit a reduction in 
back pressure, but otherwise, the expansive use of the 
steam follows the characteristics of well designed two- 
cylinder engines. 

The published results of the test of the Lehigh Valley 
locomotive should be considered with due reference to 
the limitations imposed by the usual road test. In these 
tests observations were made at an average speed of 19.9 
miles and a maximum speed of 46 m.p.h, from which 
it is concluded that the minimum speed was substan- 
tially less than the average quoted. The water rate for 
a well designed two-cylinder Mikado locomotive at 30 
per cent. cut-off and a speed of 30 m.p.h. should not 
exceed 17 lb. of water per indicated horsepower and 
for the same locomotive in full gear, at 15 m.p.h., should 
not exceed 27 lb. per indicated horsepower per hour. It 
can be seen that an average water rate based on these 
cut-offs and speeds do not furnish a wholly satisfactory 
basis for determination of expected economy. The aver- 
age water rate obtained in the published tests give a rate 
per indicated horsepower per hour, less auxiliaries, of 
19.6 lb., whereas at sustained speeds and fixed cut-off 
rates of 17 to 19 lb. are frequently obtained. 

A comparison of the results of the Pennsylvania 50 
per cent. cut-off locomotive under conditions fairly com- 
parable with the three-cylinder locomotive test, indicates 
that at 19% m.p.h. with 50 per cent. cut-off, the water 
rate was 16.8 lb. per indicated horsepower per hour, 
while at 22.1 m.p.h. with 35 per cent. cut-off, a water 
rate of 15.5 lb. was obtained. 

It appears that the fixed or restricted cut-off type of 
locomotive embodies a primary principle leading to steam 
economy, i. e.; greater expansive use of steam. In this 
particular, the fixed cut-off engine has the characteris- 
tics of a two to one compound with a uniform turning 
effort markedly comparable with the three-cylinder 
engine. 

There is an additional advantage in that only two sets 
of parts are required instead of three, and the mainten- 
ance difficulties with the three-cylinder engine introduced 
by the crank axle and the complications of the valve mech- 
anism are eliminated. 

The main objection to the fixed cut-off engine is the 
necessarily higher piston thrust involving increased weight 
of reciprocating parts and counterbalance. An engine of 
this type in high speed or relatively high speed service 
would be objectionable but at speeds required in ordinary 
freight service the difficulty is practically negligible. 

[t would appear from these considerations that the fixed 
or restricted cut-off locomotive would logically adapt it- 
self to development for slow-speed freight service and the 
three-cylinder locomotive to high-speed passenger and 
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freight service. It is probable that continued experience 
with locomotives of both classes will result in improved 
features of construction tending to minimize cost of main- 
tenance and produce maximum serviceability. For these 
reasons the results from the use of both types of locomo- 
tives will be observed by motive power officers with in- 
creasing interest. 

W. E. Cantley (L. V.): Mr. Blunt has very thor- 
oughly covered the main features in design of the most 
recent development of three-cylinder locomotives in this 
country. There is little, if anything, that I can add re- 
garding the particular features of design, but I can, at 
least, tell something of our experience with Lehigh Val- 
ley three-cylinder engine, No. 5000, here on exhibition. 

This locomotive is of the 4-8-2 type, having a weight 
on drivers of 246,500 lb. and a maximum tractive effort 
of 64,700 Ib. It was designed and built by the Ameri- 
can Locomotive Company and turned over to the Lehigh 
Valley in October, 1923. Locomotive No. 5000 was placed 
in ordinary freight service on the Buffalo division as 
soon as received. The ruling grade on this division is 
21 ft. to the mile and this locomotive had no difficulty in 
handling trains of 4,500 tons. Freight trains on this 
division had been handled by Mikado engines, but engine 
No. 5000 quickly demonstrated ability to handle consid- 
erably more tonnage than the Mikado and in much less 
time. After being in service on this division for several 
weeks an indicator test was made, together with coal 
and water readings, the results of this test being emi- 
nently satisfactory. 

This locomotive, after the test, was tried out in our 
milk train service on the Seneca division east and Wyom- 
ing division, a distance of about 145 miles. The ruling 
grade eastward is 61% and westward about 69 ft. to the 
mile. The milk train had previously been handled by 
Pacific type locomotives double headed. Going east the 
total tractive effort of the two Pacific type locomotives 
was 90,000 Ib., and going west 97,000 lb. Engine No. 
5000 was given a trial trip on this train alone and had 
no difficulty in making the time over the mountain. 

Average timetable speed including schedule stops, east 
34.3 m. p. h., west 27.2 m. p. h.; at times on the east 
bound trip we have average 39 m. p. h. 

Up to that time no difficulty had been experienced with 
the locomotive, excepting that the front and back driv- 
ing journals ran warm. No trouble whatever was ex- 
perienced with either of the main driving journals, but 
the front and back journals had to be watched so carefully 
that it was finally decided to unwheel the engine and 
remove the cause of the trouble if possible. The builders 
did this work during February, 1924, smoothed up the 
journals, refitted the brasses and returned the engine. 
For the first trip or two, about March 7, 1924, the inside 
main rod ran a little warm but there was no further 
trouble with driving journals. Since that time we have 
had no trouble with heating of any kind. There has 
been absolutely no difficulty with respect to the middle 
cylinder, crosshead, guide or main rod. The engine is 
used regularly on this milk train making the division 
east one day and west the next day, running seven days 
a week on a run that we consider the hardest on the road. 
The engine has also been tried out in passenger service 
on the mountain, and while it has only 69-in. driving 
wheels, has had no difficulty in making schedule time. 
At 60 m. p. h. the engine is very smooth in operation, 
and has repeatedly made this speed. On one recent run 
with the milk train the average speed for 64 miles was 
49 m. p. h. with 43 empty milk cars, about 1,500 tons. 

From the standpoint of maintenance we feel we have 
little to fear. It is true that the engine has not yet been 
in service a year, but indications are that the maintenance 
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will be little, if any, more than an eight-coupled engine 
of the wacom or type having the same weight on 
—e and I am confident that the maintenance will not 
be as high as a two-cylinder capable of doing the same 
work, The design seems to be well worked out; no 
failures of any kind have occurred, and we have been 
well pleased with the success, not only from the stand- 
point of the motive power department, but also from 
that of the operating department. 

A. H. Fetters (U. P.): When invited to contribute 
to the discussion on the three-cylinder locomotive I found 
in the proceedings—American Railway Master Mechanics’ 
\ssociation, 1913—a most complete discussion of the 
three-cylinder locomotive, in a remarkable paper by J. 
Snowden Bell, who introduced his subject in the following 
language, which today seems more or less prophetic: 

“The three-cylinder locomotive, although originated as 
early as 1846, and applied in railroad service in 1847, has 
been confined to a smaller range of actual practice than 
any other design, which differs from the standard two- 
cylinder construction, and the record of its performance 
may, perhaps, be considered too limited to determine, with 
reasonable probability of correctness, whether its ad- 
vantages are sufficient to recommend its general adoption. 
It does not, however, involve any error in mechanical 
principle, nor appear to have indicated objections in prac- 
tice, and seems to the writer to be of sufficient interest and 
probable value to warrant a more careful and thorough 
consideration by locomotive designers and users than it 
has heretofore received.” 

While 11 years have elapsed since the above was writ- 
ten, the developments of the last two years appear partly 
to have verified Mr. Bell’s prophecy. 

In the various discussions on the three-cylinder locomo- 
tive, there seems to be fairly unanimous agreement as 
to certain desirable characteristics of this design ; however, 
some doubt seems to center in the mind of the practical 
motive power and operating official about an increase of 
maintenance to be anticipated as a result of extra funda- 
mental parts. This is natural, especially in view of past 
experiences with three-cylinder locomotives on American 
railroads. The probable increased maintenance of three- 
cylinder locomotives is a serious matter, and one that can- 
not be ignored in these days of highly competitive per- 
formance and operating costs. 

We do not wish to bring into our locomotive assign- 
ment any type that requires more attention and repairs 
than our present conventional standards; however, past 
failure of the three-cylinder design may have been due to 
failure in mastering the details of construction. 

The three-cylinder locomotive has, heretofore, not been 
successful largely because the time had not arrived when 
American designers had sufficient incentive to refine it 
into a mechanical success. Until recently, other and more 
conventional avenues were open by which to increase the 
power and capacity, but at the present time the field is 
largely exhausted, and we are now confronted with a seri- 
ous problem if we desire to go further in power and ca- 
pacity, inasmuch as we have about reached the permis- 
sible limits in clearances, wheel arangements, axle loads 
and power economizing auxiliaries. If at this juncture 
some one should state that he can produce 15 per cent. 
more tractive force, without increasing the weight on 
drivers, we are compelled to give the suggestion serious 
thought, even though it involves another cylinder. 

On the question of relative maintenance of three-cylind- 
er and two-cylinder locomotives, I wish to express a hope- 
ful attitude, and I base my hope on two main postulates: 

First—Locomotive maintenance, aside from boiler work 
is more or less a direct function of the number of parts 
used, especially moving and wearing parts, but it is 
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also an inverse function of the magnitude of individual 
stresses and bearing pressures. 

In the three-cylinder locomotive it appears reasonable to 
assume that these two functions can be made to cance! 
each other to the extent that final maintenance will not 
be increased ; that is, if the duty on each vital part is re- 
duced by one-third it can reasonably be expected to ru 
one-third longer before requiring usual attention. This 
applies particularly to extra parts that are introduced by 
the three-cylinder design excepting valve motion, where 
the tendency appears to increase stresses by driving the 
third valve through the other two. 

Second—Necessity will largely direct the energy and 
talent heretofore expended in developing mere size and 
strength, into the channel of design refinement, to the end 
that the three-cylinder locomotive may be made at least as 
reliable and economical in maintenance as the two-cylinder 
locomotive has been to date. ‘ 

If the inside cylinder and related parts are not so 
accessible as would be desired, but if the advantages are 
fully demonstrated by practice, we will gradually find 
ourselves going through the old process of readjustment 
to new conditions, and arrange our shop facilities accord- 
ingly. 

Such data as is available on the performance of the 
several recent three-cylinder locomotives is, ia my mind, 
scarcely complete or sufficiently reliable over the com- 
paratively short period of operation, to enable us to draw 
very definite conclusions in the way of comparisons with 
the best two-cylinder practice. Time and more engines 
in service with several cycles through the back shop will 
tell the story. 

The three-cylinder locomotive does not appear to me 
to have all the advantages from the standpoint of design, 
particularly in view of the following considerations: 

Assume that a given road is operating—let us say, a 
two-cylinder Mountain type locomotive, having the max- 
imum allowable distributed and total weights, and that this 
locomotive has been carefully designed for the proper and 
best balance between boiler capacity and tractive power. 
If we attempt to replace this design with a three-cylinder 
one having the same total weight, we must immediately 

resign ourselves to relinquishing about 12,000 to 15,- 
000 Ib. of boiler metal to pay for the weight of the extra 
cylinder and parts. This brings the designer squarely 
up against the problem of insufficient boiler capacity. 
If we take 12,000 to 15,000 Ib. from this boiler we must 
be assured that the reduced steaming capacity will be 
balanced by at least an equal economy in three-cylinder 
steam consumption. This can be done only by using a 
larger cylinder volume and shorter cut-off, involving 
more weight, which is added largely to the front truck. 

Providing the original two-cylinder engine was de- 
signed to take advantage of the best relation between 
boiler capacity and tractive force, the problem of 1 
creasing the performance at all speeds under the same 
weight restrictions by substituting a three-cylinder de- 
sign will become difficult. If the weight restriction is 
removed, the problem is simplified; however, the com- 
parison will no longer be on a fair basis. 

The three-cylinder problem with reference to funda- 
mentals of design seems to sum itself up about as fol- 
lows: Fixed maximum total weight; increased cylinder 
and machinery weight ; consequent reduced boiler weight ; 
reduced boiler capacity; necessary increased cylinder 
economy ; increased tractive effort, up to a speed where 
the reduced boiler capacity takes effect. 

Reasoning on this basis, the three-cylinder locomotive 
would be a very desirable and economical type for low 
speeds where a high maximum tractive force was de- 
sired and full boiler capacity seldom reached. On the 
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same basis of reasoning it would not be possible to obtain 
quite as much sustained maximum horsepower or draw- 
bar pull from the three-cylinder locomotive at ‘high speeds 
as from an equally well designed two-cylinder type, 
although fuel economy should favor the three-cylinder 
throughout the entire range of speed and work. 

J]. A. Pilcher (N. & W.): In thinking over the prob- 
lem recently I had in mind a combination of the three- 
cylinder arrangement with the limited cut-off. With the 
limited cut-off applied to the three-cylinder engine we 
will get the advantages of the three-cylinder engine with 
the starting capacity, along with the advantages of the 
limited cut-off engine with corresponding economy. This 
would, in a measure, due to the necessary increase in the 
size of the piston on the limited cut-off engine, affect, to 
a certain extent, the dynamic augment, but at the same time 
it would not be as great as with the two-cylinder engine. 

Mr. Blunt: I would like to make one or two points 
clear. While I mentioned the fact that a New York Cen- 
tral locomotive had increased its capacity 50 per cent, I 
wish to say that if the co-efficient of adhesion at the high 
point of the tractive effort in the two types of locomotives 
were the same, that the low point of the two tractive power 
lines or curves in the case of the two-cylinder, calling 
that one hundred per cent, the hauling capacity at the low 
point of the curve would have been raised 36 per cent, so 
that you get really an engine of the same factor of adhe- 
sion at the top point of the curve, you have an increase in 
hauling capacity of 36 per cent. I make that explanation 
because in the case of this New York Central engine it 
had a high factor of adhesion, and that was reduced to 
the equivalent in a two-cylinder engine, or 4.25 normal 
factor of adhesion, which is the common practice. 

As to the types of locomotives to which the three- 
cylinder principle can be applied, I would say that we 
have already built five engines for use on the Manchurian 
railway of the Mikado type, and I would say that the 
three-cylinder principle applies just as well to three, four 
or five coupled wheels with the two- or four-wheel en- 
gine trucks. We have now under construction a Pacific 
type for the Rock Island which will be the first one of 
the type. I would further say that in the case of the 
Mountain types it lends itself more perfectly to the appli- 
cation of this principle because you can attach the middle 
cylinder to the second pair of wheels and the two outside 
ones to the third, and in that way reduce the rod stresses 
and distribute the power on the two axles. 

J. Snowden Bell: I think Mr. Blunt might answer the 
suggestion made by the preceding speaker as to the com- 
bination of the 50 per cent cut-off and the three-cylinders. 
It occurred to me some time ago and I would like to 
know what Mr. Blunt thinks of it. 

Mr. Blunt: As to this point I would say that we have 
considered it and that was one of the first considerations 
that we had in mind when designing the first three- 
cylinder engine. It was just as applicable to the three- 
cylinder principle and the same advantages may be ob- 
tained by applying the three-cylinder principle, getting 
the advantages of that, plus the 36 per cent I spoke of, 
making it into the three-cylinder engine. 

Mr. Harris (A. T. & S. F.): Mr. Aishton has just 
cautioned us that the most potent factor before us today 
is economy. The paper has dealt on economy in operation, 
tonnage and fuel but nothing has been said relative to the 
maintenance cost at the roundhouse. We know from ex- 
perience that the first cost of a built-up crank axle is 
high and also maintenance due to wearing out of round 
and wheel centers becoming out of gage. We have found 
200,000 miles has been a safe limit on axles due to break- 
age. Also the application of the valve gear on this type of 
locomotive is going to make it very slow on turning at the 
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roundhouse, also due to the eight different bearings which 
will no doubt wear excessively. Also, the application of 
the valve and packing is going to make it expensive due 
to the amount of material that will have to be moved be- 
fore we can get to the part desired. 

I move that this convention show its appreciation by a 
rising vote of thanks, and that Mr. Blunt’s report be 
printed in the minutes of our meeting. 


(A rising vote of thanks was given Mr. Blunt and the 
paper ordered printed in the Proceedings). 


Sykes Motor Train Makes 
Long Run To Atlantic City 


NE OF the interesting features of the track exhibit 

on Mississippi avenue is the Sykes two-car gasoline 

motor train which made a trip of about 1250 
miles from Oelwein, Iowa, to Atlantic City in four days 
under its own power, as mentioned briefly in Thursday’s 
Daily. This train has been in regular main line local 
service on the Chicago Great Western between Des 
Moines and Waterloo, Iowa, for the past 10 months, hav- 
ing made during that time approximately 50,000 miles. 
It was loaned to the Sykes Company, the manufacturer, 
through the courtesy of the Chicago Great Western for 
purposes of exhibition at the convention. 

Some of the details of the trip may be of interest. The 
train was taken out of service at Waterloo and, after an 
inspection which showed no repairs to be necessary, it 
was sent to Chicago, a distance of about 230 miles. From 
Chicago the train was routed over the Baltimore & Ohio 
through Youngstown and Baltimore to Philadelphia. It 
then proceeded over the Philadelphia & Reading to At- 
lantic City, a total distance of 990 miles from Chicago. 

The crew of the train consisted of a single operator 
furnished by the Sykes Company, and a pilot, conductor 
and flagman, provided by the roads over which the train 
passed and changed at each division point. The train left 
Chicago at 10:10 a.m., Sunday, lying over one night at 
Youngstown and another at Baltimore. It arrived at 
Atlantic City on Tuesday at 6 p.m. 

The run from Chicago to Youngstown, a distancee of 
406 miles, was made at an average speed of 40.6 miles 
an hour actual running time. No unusual incidents hap- 
pened on the way. A stop of 57 minutes was made at 
Garret, Ind., for lunch and to take on gasoline and oil, 
arrangements having been made in advance for fresh sup- 
plies at division points. The run from Youngstown to 
Baltimore, a distance of 418 miles was made on the second 
day in 11 hours and 48 minutes, with 1 hour and 29 
minutes out for meals and supplies. This run was over 
the mountains, a large portion of the distance being up- 
grade. For example, the run from Connellsville to Sand 
Patch—50 miles—was almost continuously upgrade from 
an elevation of 800 ft. at the former points to 2,200 ft. 
at the latter. The average speed was 38.1 miles an hour, 
actual running time. No excessive heating of the motor 
was observed at any time during the trip. The distance 
from Baltimore to Philadelphia, 95.9 miles, was made on 
the third day in 2 hours and 6 minutes at an average 
speed of 45.7 miles an hour. Most of the afternoon was 
taken up in getting through the yards at Philadelphia, 
ferrying across the river and passing the yards at Cam- 
den. The train arrived at Atlantic City at about 6 p.m. 

A record of gasoline consumption was kept between 
Chicago and Atlantic City, 292 gal. of gas used, or an 
average of 3.75 miles per gal. This is a slightly more 
favorable showing than is secured on the Chicago Great 
Western, owing to the decreased frequency of stops on 
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the trip and the very great reduction of gasoline con- 
sumption while standing at stations. The oil consump- 
tion during the trip was about one pint for every 17 miles. 
The Sy kes Company entertained numerous guests, in- 
luding railroad officers and others interested in gasoline 


rail: L a during this trip. E. Wanamaker, 
electrical engineer of the Rock Island, made the entire 
trip from ¢ = + mmc to Atlantic City. O. H. Nance, presi- 


dent of the Maryland & Pacific, rode the train from Con- 
nellsville, Pa., to Baltimore, Md. A large number of rep- 
resentatives of the Baltimore & Ohio made the trip from 
Philadelphia. The officers of the Sykes 
present included C. E. Sykes, presi- 


Baltimore to 
Company who were 


dent; Charles S, Lynch, secretary and treasurer; M. P. 
Winther, vice-president; A. M. Russell, vice-president, 
and C. A. Sattley. 


The Sykes train is powered with a Sterling six-cylin- 
der motor developing 240 h.p. at a speed of 1,700 r.p.m. 
It has dual valves, triple ignition and two carburetors. 
No motor troubles developed during the trip and at no 
time did the red show in the Motormeter circle. 

Because of the fact that the Chicago Great Western de- 
sires to return this train to service at an early date only 
10 days could be allowed for the exhibition and trip both 
ways between Oelwein and Atlantic City. The train will 
probably leave on Saturday evening for the return trip. 


P. Locomotive 
On Exhibit 


NE oF the Chicago, Milwaukee & St. Paul electric 
O locomotives is on exhibit at the track three blocks 

west of the pier. This locomotive was built by 
the General Electric Co. It has been in service about four 
years and has operated approximately 350,000 miles. It 
weighs 265 tons, with a horse-power of 3200, and is capa- 
ble of a speed of 65 miles per hour. 


C. M. & St. 


Pennsylvania Promotions 


EVERAL CHANGES which affect motive power men on 
S the Pennsylvania have just been announced. 

E. W. Smith, general superintendent of motive 
power, Southwestern Region, has been promoted to gen- 
eral superintendent, Western Pennsylvania Division. 

F. G. Grimshaw, superintendent motive power, Eastern 
Ohio Division, has been promoted to general superin- 
tendent motive power, Southwestern Region. 

R. G. Bennett, superintendent motive power, Central 
Pennsylvania Division, has been promoted to superin- 
tendent motive power, Eastern Ohio Division. 

E. B. DeVilbiss, master mechanic, Eastern Division, 
has been promoted to superintendent motive power, Cen- 
tral Pennsylvania Division. 

J. Austin Sheedy, assistant 
Meadows shops, Jersey City, N. J., 
mechanic of the Eastern Division, 
headquarters at Allegheny, Pa. 


master mechanic of the 
has been made master 
Central Region, with 


R. S. M. A. Officers Nominated 


=: NOMINATING ComMMITTEE of the Railway Sup- 

- Manufacturers’ Association last evening made 

its report to the association. The following were 

the unanimous choices for officers for the coming year: 
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President, Leroy S. Wright, National Malleable & Stee 
Castings Company. 

Vice-President, W. H. S. 
Company. 

The Nominating 
Lanahan, chairman, J. G. Platt, E. H. 
Blakeslee, J. Will Johnson, Charles R. Long, 
Howard and Joseph A. Cameron. 


3ateman, Parkesburg Iro1 
consisted of Frank J. 
Walker, J. R. 


George E 


Committee 


Registration, American 
Railway Association 


\Division V—Mechanical 


Adkins, J. E.. M. M., B. C.’& A,, 

Aishton, R. H., Pres ident, A. Be A. 

Allen, L. L., M. M., Gulf ag Lines, 
S 


Craig Hall. 


Haddon Hall. 


Andrews, 5S. B., Mech. Engr., & O., Traymore. 
Appler, A. a } E., D. & i Mariborough. 

Baldwin, T. C. M. i a ¢. & St. L., Ritz-Carlton. 
Barrett, C. D., ” Asst. Eng. Tests, Pennhurst. 

manent, Fu Ee en G Ge te S Be FG 


Albert J., Asst. G. F., N. Y. C., Pennhurst. 
Beamer, J. A., M. M., Penna., Chalfonte. 
Bebout, G. W., E. E., C. & O., Traymore. 
Bennett, R. G., S. M. P., Penna., 7 iddon_ Hall. 
Berg, Karl, —. Loco. Shops., P. E., Pennhurst. 
Billan, L. S., Asst. Elec. Eng., B. & .. “Haddon Hall. 
Bingaman, Chas. A., M. E., Pp. & R., Bothwell. 

Biehoo, J. C., S. M. P., L. i., C helsea. 


Baumbush, 


Bissett, J. R., Mech. Insp., g. . L., Chelsea. 

Bonhoff, E. L. oa” Penna. 

Borell, E. inn Ren . P., P. & R., Bothwell. 

Boulineau, W. Wee M M., C. of Ga., Haddon Hall. 

Bower, John R., C. Bes P. & R. 

Bracken, J. L., Enginee ring Asst., N. Y. N. H. & H., Traymore. 


Haddon Hall. 


Breaker, E. R.. S. M. P. & M. of W,, C. A. U. &G.,, 
R., Strand. 


Bristoll, Chas. 'H., Apprentice Class Instructor, ©. H. 


Bronson, C. B., Mech. Eng. Off. Cons. Eng., N. Y. C., Strand. 
Budwell, Leigh, Mech. Eng., R. F. & P., Runnymede. 
Burklay, H. J., M. M., B. & O., Schlitz. 

Burnham, W. D., G. F., B. & O., Castor. 

Butler, Jas.. M. M., Ann Arbor, Dennis. 

Byron, A. W., M. M., Penna., Marlborough. 

Cafferty, W. A., M. M., C. of ‘Ga. ., Traymore. 

Caley, G. H., Elec. & Sig. Eng., N. Y. O. & W,, Shelburne. 
Carmer, J. R., Ret. G. F., Penna., Ritz-Carlton. 

Carmody, J. A., Supt. Elec. Equipment, N. Y. C., Shelburne. 


Cartwright, D. J., Supvr. Car Let., L. V 
Chaffin, H. B., M. M., Penna., Fredonia. 


Cheesman, P. M., M. M., Penna., Watkins. 

Clark, Ed., M. M., Cornwall, Arlington. 

Colcord, W. J., Spec. Eng., w J. & S. S., Elmore. 
Connelly, F. | Secy. to eg is we Oe 

Cooper, F. E., Supt. Shops, B. & O. 

Cooper, W. E., Insp., Bureau Explosives A. R. A., Dennis. 
Coutant, W. R., M. M., U. & D., Shelburne. 

Cox, N. F., Asst. Supt. ag ma & N., Chalfonte. 

Cox, E. L., Asst. M. M., C. of Ga. be Traymore. 

Crabbs, We Ja ae ~, Si 

Craig, E. J.,. M. M., & W. .. Haddon Hall. 

Crandall, Bruce V., Editor, i 2 oe We 

Crawford, D. F., Brighton. 

Cressman, Francis W., Asst. Foreman, P. & R. 

Cromwell, E. G., Spec. Inspector, B. & O., Haddon Hall. 
Cromwell, Oliver C., Asst. to Ch. of M. P. & E., B. & O., Strand. 
Daley, J. H., Mech. Supt., N. Y. N. H. & H., Chalfonte. 
Daley, W. W., M. M., N. Y. O. & W., Shelburne. 


Fuel Cons., P. & R. 
‘L Mech. Supt., Pw We Haddon Hall. 
» Elec. Eng., B. & , Shelburne. 
Eng. M. xP Poses” Shelburne. 


Dampman, Chas. P., Supvr. 
Dapus, G. 
Davis, J. I 
Davis, M. .” 


Davis, M. oe M. M., Yc. » Haddon Hall. 

Davis, W. H., Mech. 4, », Ge "& M., Haddon Hall. 

Day, J. C., G. F., Penna. 

Dellert, W. H., M. M., N. Y. N. H. & H., Windsor. 

Dildine, E. E., G. F. L. D., Penna., Traymore. 

Dooley, W. J., G. F., N. Y. N. H. & H., Richmond. 

Douglass, F. W., M. M., Atlanta Joint ‘Terminal, St. Charles. 
Dunham, W. E., Supt. Car Dept., C. & W., Knickerbocker. 
Dwyer, E. J., Secy. to Pres., A. R. A., ethene. 
Edmondson, W. é.. Asst. Eng. M. P., Pp. & R., Brighton, 
Elmer, Wm., Supt., Penna., Traymore. 

Embury, W. B., M. R. I. & P., Strand, 

Evans, W. M., M. M., C& Oo _ Marlborough. 

Everett, Ira, Ch. C. Insp., eo Dennis. 

Fears, SB. J.. S MP, & C.D. G.'T. W., Marlborough. 

Feeley, M. R., M. M., D. L. & W., Knickerbocker. 

Force, H. J., Eng. Test, te L. & W., Traymore. 

Galloway, A. K., M. M., & O., Haddon Hall. 

Gilbert, J. B., Sr., esclene. Penna. 


Goings, C. E., Sig. Eng., 
Graver, Harry, Eng., P. 
Gross, E. G., M. M., A. 
Gurnee, Wm. H., Genl. Car For., C. N. E., Haddon Hall. 
Hamilton. J. T.. M. M., N. Y. W. & B., Ambassador. 
Hamm, W. C., Mech. Eng., C. Vt., Craig Hall. 

Hardy, R. A., P. & R., Elberon. 

Hassett, J. C., M. E., N. Y. N. H. & H., Traymore. 
Hazel, J. F., S. M. P.& FE. D&T. S. L., Shelburne. 
Hedeman, Walter R., Ch. Draftsman, B. & O., Dennis. 
Henley, R. G., Asst. to S. M. P., N. & W., Marlborough. 
Henry, C. L., Asst. M. M., Penna. 


Penna. 
R. 


a 
& W. P., Chelsea. 
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A. H.. MM. B. & O. 
F., N. Y. N. H. & H., Colonial. 


llodges, 

iogan, P. J., G. 
oke, H. A., Asst. 
ughen, 


fumburch, R. S., 


t. Mech. Engr., Penna. 


J. M., Strand. 


Gen. Mech. Eng., Mer. Desp. 


ump yhlett, W. R., M. M., C. N. & L., Lyric. 
R. S., Spec. Agt. East. a Penna., Tray 
B. M. M., PF. 3. @ NH , Terminal. 


ird, 


Irvin I. 


NI 


cob, 


hnso 


Wm., Mec 


iynes, 


n, 





R. T., M. 


Geo. T., 


y, G., She 


h. Eng., P. M.. "HH addon Hall. 
—. En & oe R., Chalfonte 
Elec. Eng., N. Y. N. H. & H., 


yp Supt., C. M. & St. P., Ambs 


ambeth, C. L., S. M. P. & C. E., M. & O., Bre 


Porte, J. C., G. F., Penna., Sterling. 


Lerch, G. P., Air Brake Spvr., P. & R. ; 
Linderman, F. A., S. M. P., N. Y. C., Dennis. 
ink, A.. M. M., M. C. Traymore 
Love, John, Asst. M. M., C. of N. J., Lyric. 
Mason, J. H., R. F. E., C. “al N. J., Lyric. 


McCarty, 
McCloskey, C._E., 


McGahey, R. E., 
W. A., Mech. Engr., N. Y. C., Ambass: 


R. J., Mech. Eng., D. & H., Ambassad 


M. M., Gulf Coast Lines, Ha 
M. M., R F. & P., Dennis. 


McGee, ; 
McManamy, Frank, I. C. C., Mz irlborough.. 
McVey, Col. J. W., S. M. P., Cub. Rys., Seaview 
Meyer, AC. G4 Fk, i... ee ee Festenl 
Michael, J. B., M. M., Southern, Princess. 
Minick, J. L., Asst. Engr., Penna. 

Moler, A. L., Mech. Insp., C. & O., Haddon H 


Mo 


Murphy, 


ses, 


Nance, 
Nelson, 


Ott, 


an oes 
Mulheim, L. C., (¢ 


© H., Pr 


Wm., M. 


William B., 


Overdorff, C. A., G. 
H. H., M. M., N. & P. B. L., Princess 


Parker, 
Parker, 
Palmer, 
Persons, 


Peterson, T. E., 


Pfahler, oe 


Ween Flee 


M., B. & O. Fredon a. 


“h. Halt. Supvr., B. & O., Craig 
J. W., G. F., B. & A., Ritz-Carlton. 


es. & G. M., Md. & Penna., An 
es eH Z. Ambassador. 
M. M., Penna. 

F., Penna. 


W. S., President & G. M., 


as 2 


Pinkerton, H. W. 


Pierce, J. M., M. 
Polk, W 
Porter, J. B., G. 


R uston, 
Rasbridge, R. B., 
J. S., Asst. to Engr. Tests, N. Y. N. 


Rashba, 
Rauschart, E. A.. 
Reed, } 
Reese, O. P., Asst. G. S. M. P., Penna., Traym« 
G. A.. M. M., Penna., Breakers 


Phoads. 
W. 


Rice, 


Robb, 
Robinson, Ww. a 
Roderick. M. B., 
Romig, 
Saltzer, 
Seddon, 
Seidell, 


Sieco, 


Sheehan, 
Sheehan, 


Shenard. C. E.. Pennhurst 

Sloan, J. R.. Ch. Flec.. Penna.. Maree igh 

Simons, A. M., R. F. of E P. L. & N., Terminal. 

Small, 7. W., Ch. Mech Officer. c, & O., Haddon Hall 
neltz, M. T. H., Supvr. Flec. Head., B. & O., Ambassador 

Smith, T K.. M. M.. Wabash, Bretton Hall. 

Smith, Wm., G.'F., P. & L. E., Pennhurst. 

St. Clair, JT. T., Eng. of Car Corst., A. T. & S. F., Ambassador. 

Stark, D. A., G. F., L. V., Shelburne. 

Sueg. C. R.. E. E.. A. C. L., Ritz-Carlton. 

Thompson, JT. G.. M. M.. L. V.. ene 

Thompson, PD. RB., Asst. Eng.. N . C.. Shelburne 


omnson, N. N.. 
a, &? 


\ 


Merle R., M. 


E. 


A. L., XN 


L,, Sho 


Tno. S., 


c Be a Om & Me Princess 


Asst. to Mech. Eng., B.&A.,§$ 


M., B. & O.. Marlborough. 
Asst. Z ng., a es ee 
M., K. C. S., Ambassador. 


U., Supt. of el B. C. & A.. Cra 
Pa a 


9 we . N. H. & H., Cortin 
fech. Sunt., N. Y. N. H. & I 


Trans., Shelburne. 


rmore 


Shelbur 


Arthur. Asst. to Con. Eng., N. Y. C., Strand. 


ipp, - ED 
. B., M. M., Penna., Knickerbocker. 

R. P., V. P., Donova, Southern, Dennis. 

t, W. G., Mech. Supt., B. A. R., Chalfonte 


ssador. 


ikers. 


yr 


idon Hall 
idor. 


Golf Club 


all 


Hall 


ibassador. 


Asst. M. M., Penna., Elberon. 
N. W. P. 


helburne 


ig Hall 
ental 


, Shelburne 


Supt. C. D., P. & R., Ritz-Ca 
H 


riton 
& H 


Mech. Supt., Montour, Princess 


. Penna.. Breakers 


p Supt,, P, & R., Dennis. 


H.. Asst. Mech. Eng., L. I., Dennis. 


Supt. Frel & Loco Perf., B. & 


re 


0. Rurnymede 


Supvr. Tools & Machinery, Erie. 


Asst. M. M., Penna., Morton. 


T. L., For. C. Rep., P. & R. 


FE. F., Ge 
Frank M.. 


G. E.. M. 


I., Strar 


Air Brake Trsp.. P. & R., B 
M., Penna., Breakers. 


7 iin ee. ew ae Y. N. H. & H., Penr 
T. F.. Mech. Eng., A. B. & A., Hi: iddon 


d. 


n Gundy. C P.. Water Fne., B. & O. 


Lighting Ene., A. T. & S. F., ¢ 
Asst. Fng., N. Y. C 
Asst. Ener., N. Y. C.. Strand. 


a eS Susquehanna & New Yo 


V oiet. F., Car 
Wakelev. G a 
Wardwell. F._N., 
Warren, 

Vells, A. P., 


Vestbrook, M. 


White, 


“WV 
iy 
\ 


hitehurst. S. A.. 
hitsitt, 


Eng. of Tests. C. of Ga., Shelburre. 
H.. Sunt. C. N. R., ‘New Engl: 


A. K., Marlborough. 


1 wll 
illiams, Ernest 


ntersteen. J., 


Voods, 


nshi 
ay, 

ung, 
ung, 


DP, 


R W., M 


W. B., 


J H., Ch 


M. M., C. of Ga., Traymore. 


nl. Mach. For., L. V., Shelburne. 


eaumont 


vhurst 


Hall 


way oe Ws x. H. & H., Continental 


helsea 


rk, Craig 


and 


Asst. Mech. Eng., B. & O., Shelburne 
Arthur, Ambassador. 
F., M 


P. Insp.. B. & O., Knickerbocker. 


nh. Elect.. N. S., Runnvmede. 
, fe M. P., B. R. & P., Nev 


G. M.. Cornwall, Arlineton. 


C. R., Asst. S. M. P.. P. M., Chalfonte. 


Paul, G. 


Tames, Tr.. W 


L. C.. Elec. Supt., B. & M.; Chelsea. 


M., Penna.. Strand. 
F., Cornwall, Arlington. 


1. & S. S., Strand. 


uhoweh. F., Gel. Supr. Car Light., N. Y. N. 
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fanlon, 
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Volther, 
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V right, 


Samuel D., Ch. Cl. Pur. Dept., B. & O., 
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orekeeper, Penna. 


P. E., Comm. Agt. Pur. Dept., Penna., 


ag 
E.. P. 
E. W.. 

cc. Eas & 


S. G. T., Ambassador. 
A., M. K. & T.. Travmore. 
Asst. to P. A., B. & O., Strand. 

6 a Es & T., Traymore. 
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Special Guests 


Ardis, L. T., For., Penna. 

Armbruster, Robert, Ch. Elec., Million Dollar Pier. 
Barfoot, H. F., C. & N. W. 

Barkman, George A., C. C. C. & St. L. 

Bartlett, Jno. J., Jr., Act. tk, M. P. Dept., L. I., Melburn. 
Barton, E. O., For., Penna. 

Baumbush, A. | im Asst. G. F., N. Y. C., Pennhurst. 

Beck, J. H., Air Brake For., C. of N. I, Edison. 

Becker, Howard W., Trav. Frt. Agt., P. & R. 

Booth, Robert S., Federal Inspr., I. C. C., St. Charles. 
Soyer, John O., Asst. R. F. E., P. & R., New England. 
Briggs, J. H., Asst. For., P. & R. 

troomall, J. H., Penna., Elwood. 

Bruckert, R. H., Storekeeper, K. & I. Terminal, Shelburne. 
Bryon, R. J., Penna., Marlborough. 

Buckley, Wm., Air Brake Insp., S. M. P., Penna. 

Burkley, H., B. & O., Schlitz. 

Cannon, J. M., Mgr. ret., The Pullman Co., Bouvier. 
Chaffin, H. R., Jr., Fredonia. 

Chew, W. B., Pass. Dept., Penna. 


Clouser, Harry C., Asst. For., P. & R. 

Cook, E. R., Pass. Dept., W. J. & S. S. 

Copell, Henry A., For., N. Y. N. H. & H., Colonial 
Corson, R. H., Asst. Supt. of Tel., Erie, Haddon Hall. 
Cade, W. E., Jr., Secy. New Engl and R. R. Club, Shelburne 


Catheart, H. W., Fuel Insp., P. & R. 

Cornell, J. Albert, Am. Ry. Exp. 

Croft, j. M., Asst. Supy. Frt. Mov., Penna. 
Dildine, E. E., Supt. of Tel., N. P., Chalfonte 


Donnely, C. J., Am. Ry. Exp. 

Duerr, J. N., Dennis. 

Dunn, J. C., Eng., C. N. R. 

Eibler, P. W., Insp. M. P. Dept., L. I. 

Ermentrout, Geo. J., Insp. of Motor Cars, P. & R., Bothwell. 
Gallagher, Thomas M., Dist. Frt. Agt., B. & O. 

Galloway, D. M., Shelburne. 

Gledhill, E. S., Dining Service, N. Y. C., Harris Apt. 
Gorman, J. C., Supt., McKeesport Connecting, Galen Hall. 
Gott, Frank, Supt. Car Works, Prudential Oil Corp., Strand. 
Graham, Chas., Lexington. 

Grant, Harry. 

Hill, E. P., For., C. of z Traymore. 

Hillebrand, W., Car i. For., C. of N. J., Galen Hall. 
Hood, G. D., Supt. Tel., Cc. R. I. & P., Haddon Hall. 
Hummel, Albert M., Mz achinist, P. & R., Somerset. 

Huttle, J. L., Asst. For. M. P. Dept., I. 

Itow, S., M. E., Southern Manchuria, Chelsea. 

Jones, S. L., R. F. E., Penna. 
Jost, J. William, Draftsman, P. & R. 

Kane, J. P., Master Blacksmith, B. & O., Schlitz. 

Kilborn, James E., P. A., Rutland, Shelburne. 

King, J. H., Ch. Cl. N. Fe 0. & W., Craig Hall. 

Kleber, W. C., For., C. of N 9 Adison, 

Klockers, C. P., Drat tsman, C. of N. J., Shelburne. 

Koyama, Twae, Rep. Japanese Govt. Rys., Chelsea. 
Lindsay, C. o” B. & O., Wyoming. 

Lohman, C. For., C. of N. J., Adison, 

Lowe, C. hy Stes, to Ch. M. P., B. & O., Haddon Hall. 
Mawrer, Chas. P., R. H., P. & R. 

McCarty, C. E., D. & H., Ambassador. 

McGary, A., Ch. Elect., N. Y. C. 

McDonald, N. {-» Matl. Supvr., W. J. & S. S. 

McIntyre, Jas. J., Asst. R. H. F., C. of N. J., Adison. 
McManamy, eta : C., Marlborough. 

Martin, J. J.. R. H. F., C. of N. J., Adison. 

Merrill, A. J., Secy., S. & Southwestern Ry. Club, Room 315, Dennis. 
Miller, L. F., R. F. Elec., C. & O., New Belmont. 

Morris, H. R., Asst. Eng., N. Y. N. H. & H., Haddon Hall. 
Morris, Harry, Royal Palace. 

Nagaya, T., Works Mgr., Japan Car & Loco. Co., Chelsea. 
Namba, H., Ch. Elec. Eng., papenate, Govt. Rys., Chelsea. 
Nelson, C. W., Supv. Train Control, C. & O., New Belmont. 
Paight, J. T., Gen. Insp., N. Y. N. “it & H., Traymore. 
Parker, Frank, R. H. F., B. & O., Traymore.. ‘ 
Patchel,_Robert_E., Elec. M. P. & R. E. Dept., Atl. City. 
Patterson, W. J., Asst. Dir. Bureau of Safety, I. C. C., Elberon, 
Pearse, J. B., Asst. Genl. For., P. & R 
Pfahler, F. P., Jr., Marlborough. 

Peterson, C. W., Elec. Insp., N. Y. C. 

Peterson, H. H., For., P. & R., Somerset. 

Post, R., Asst. For., C. of N. J., Terminal. 
Powell, W. T., Asst. Yard ~~ i peane. 

Prettyman, Alex. J., For. Elec., Y. C., Colonial. 

Pribble, B. S., Ch. Cl. S. M. P., 24 F, % P., Runnymede. 
Purinton, A. J., V. P., Atlantic City & Shore. ‘ 

Raub, Frank H., Supvr., A. C. & S. S. 

Rause, Wm. 

Reed, G., Termil. For. M. P. Dept., N. Y. C., Haddon Hall. 
Robinson, W. L., Jr., Runnymede. 

Ruegar, H. A.. For., L. 
Saito, Isamu, Rep. Japanese Govt. R. R., Chelsea. 

Saylor, H. B., P. & R. 
Scheirer, Russell H., Cl., L. & N Haddon Hall. 
Schwanke, E. C., Stores Dept., W. jy & S. S. 
Seaman, j. P., Asst. to Supvr. Frt: Mov., Penna. 
Shimaski, K., Osaka Loco. Works, Chelsea. 

Smith, Chas. E., Fuel Insp., P. & R. 

Tomlinson, I. N., Ch. we. Tele. Dept., Wabash, Haddon Hall. 
Urie, J. B., Asst. For., C. of Tin Edison. 

Wall, George, Elec. For, D. & W., Colonial. 

Walsh, Thomas E., Haddon Hall 

Ware, C. W., Elec., Penna. 

Warne, C. C., First Asst. P. A., Y. C., Shelburne. 
Warrington, J. Burwell, Asst. Sra tie Sup., ia 
Waterfield, D. B., Shop Eng., C. & O., Traymore. 

LL eg Lyman x Royal Palace. 

White, A. K., Marlborough. 

White, C. D., Marlborough. 

Williamson. e.. For. M. P. Dept., C. of N. J., Normandie. 
Yearsley, Chas M., For., A. C. 

Yoneoka, S., Southern Manchuria, Marlborough. 
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Conventionalities 











George McCormick, general superintendent of motive 
power, Southern Pacific, is in attendance at the conven- 
tion for the first time. 


The increase in the crowd at the convention was illus- 
trated by the number dancing Wednesday night. It was 
undoubtedly the largest “first night” crowd in the history 
of the conventions. 


Twenty-eight railroad department salesmen of the 
American Steel Foundries enjoyed a business family din- 
ner and get-together meeting, at the Marlborough-Blen- 
heim Tuesday evening. 


H. E. Passmore, Grip Nut Co., and Mrs. Passmore and 
their daughter are at the Chalfonte. Miss Passmore is 
making an extended trip of inspection among schools and 
libraries in preparation for future work which she intends 
to take up. 


H. T. Bentley, general superintendent of motive power 
and machinery of the Chicago & North Western, will be 
able to attend only the first half of the convention. He 
will sail for England on Saturday and expects to spend a 
short time there visiting his old friends. 


Samuel Higgins, of the United States Railroad Labor 
Board, formerly superintendent of motive power, Lehigh 
Valley, later general manager New York, New Haven & 
Hartford, is at the convention renewing acquaintance 
among the mechanical officers with whom he was formerly 
actively associated. 


Mr. and Mrs. C. E. Fuller returned from a trip around 
the world just in time to come to the convention. They 
are among the best-known visitors, Mr. Fuller, it being 
hardly necessary to say, having been for years superin- 
tendent of motive power of the Union Pacific and one of 
the most active workers in the mechanical association. 


D. S. Murphy is one of the railroad men who have 
joined the supply fraternity recently and are attending 
this convention. He resigned as division superintendent 
of the Missouri-Kansas-Texas Lines at McAlester, Okla., 
some months ago and is now chief service engineer of 
the Franklin Railway Supply Company. 


Mrs. A. Fenton Walker, United States representative 
of the Canadian Railway and Marine World, who is 
attending the convention, expects to sail for England on 
the S. S. Scythia on the 19th. She will visit her brothers 
at Pitlochry, Scotland, and will attend the meeting of the 
\ssociated Advertising Clubs of the World at London. 


From the best information we can secure, Thomas 
\usley Allison is the youngest attendant at the conven- 
tions this year. He was born April 24 and is seven weeks 
old. His father, Col. William L. Allison, of the American 
Arch Company, went to Philadelphia yesterday afternoon 
to meet Mrs. Allison and the little boy. 


Some of the boys who were here early, after a compari- 
son of notes on certain railroad men organized “The Buzz- 
Saw Club.” Its ritual is based on the story of the travel- 
ing men in other lines, one of whom spoke of a passer-by 
in opprobrious terms and said he was the buyer for X. Y. 
Z.& Co. “Yes, yes,” responded the others, “He don’t buy 
nothing from us, neither.” 
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F. N. Bard, who at the time of the convention two years 
ago was noted as having succeeded his father as president 
of the Barco Manufacturing Co., is not able to be present 
this year because he has sent all his available men and 
somebody had to stay at home to take care of the business 
and keep the plant in Chicago running. 


Mrs. Harold B. Gardner, familiarly known as “Bobby 
Besler” by the members of the New York Railroad Club, 
is attending the convention with Mr. Gardner, who is with 
the Westinghouse Air Brake Company. The son, who is 
eight months old, is staying with Grandpa Besler, presi 
dent of the Central Railroad of New Jersey, whose home 
is at Plainfield, N. J. 


The Entertainment Committee, and especially Chair- 
man C. W. Floyd Coffin, are to be congratulated upon the 
excellence of the dance music that has been provided. 
Almost everybody dances nowadays, and the music on the 
Pier is so good that it makes even those who have not 
been addicted to it feel impelled to begin acquiring the 
terpsichorean art. 


“Dave” Pye, who is spending a lot of his time giving 
publicity to the New York Railroad Club outing, which 
is to be held next July, has been receiving condolences 
from his friends because the Daily demoted him. In its 
item in Thursday morning’s Daily Dave was mentioned 
as vice-president of the Tuco Products Corporation. He 
has been president of that company from its inception and 
we are pleased to announce still holds that position. 


W. H. Harris, master mechanic of the Atchison, 
Topeka & Santa Fe at Argentine, Kans., is accompanied 
by his wife and son, William. The son is a student at the 
University of Kansas at Lawrence and is preparing to 
enter Harvard later on and take a medical course. The 
trip east is in the nature of a reward for the very good 
record that he has made during the school year which has 
just closed. 

A. L. Humphrey, president of the Westinghouse Air 
Brake Co., and Locomotive Stoker Co., chairman of the 
board of the Union Switch & Signal Co., and executive 
officer of other Westinghouse organizations, is not in at- 
tendance during the first week of the conventions on ac- 
count of being engaged in the more important duty of 
nominating a President of the United States at Cleveland. 
Mr. Humphrey is not new to the political game, having 
been a member of the Colorado legislature when he first 
appeared at these conventions. 


J. C. Clark, formerly with the Union Pacific, and the 
author of several articles on personal questions which 
have appeared in the Railway Age during the past tw 
years, is attending the convention for the first time. He 
has just been appointed director of railroad sales of thi 
Kardex Company. This company makes a specialty of 
visible records and the department which Mr. Clark heads 
has just been established. His office will be in Tona- 


wanda, N. Y. 


George W. Denyven, New England representative of 
several of the exhibiting companies at the convention, 
and a member of the Executive Committee of the R. S. 
M. A., recently returned from an extended trip abroad. 
He visited Algeria, Egypt, Palestine, Syria, Greece, Paris, 
the Ruhr, Belgium and England. He and C. W. E. 
Clarke, of the Dwight P. Robinson Co., had a streak of 
luck in winning many of the “ship pools” aboard the 
Majestic on the return passage. Mrs. Denyven is also 
attending the convention this year. 
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A. A. Taylor comes to the convention this year as vice- 
president and general manager of the Locomotive Firebox 
Company, and John Baker as assistant vice-president of 
that company. Mr. Taylor formerly was manager of the 
railroad department of Fairbanks, Morse & Co. Mr. 
Baker was long chief clerk to W. J. Tollerton, general 
mechanical superintendent of the Rock Island Lines, and 
is one of that numerous galaxy of promising young rail- 
road men who are lured into industrial business. 


Frank Thomas, supervisor of apprentices on the Santa 
Fe, is not attending the convention this year, for the very 
good reason that he is remodeling his home and, in the 
absence of Mrs. Thomas, must supervise the job and keep 
the home fires burning. The Santa Fe apprentice depart- 
ment is officially represented at Atlantic City, however, 
by one of his associates, Robert J. Phelps, apprentice 
instructor at San Bernardino, Calif. Mr. Phelps is accom- 
panied by Mrs. Phelps. 


H. D. Webster, engineer of motive power, Bessemer & 
Lake Erie, and Mrs. Webster stopped off at Bethlehem, 
Pa., where their son, Joe, is attending Lehigh University. 
Joe is taking the course in mechanical engineering and 
expects to continue post-graduate work in aeronautical 
engineering. He has just successfully completed his 
freshman year at Lehigh. Mr. and Mrs. Webster expect 
to visit friends in New York and East Orange, N. J., 
before they return to their home in Greenville, Pa. 


J. W. Motherwell found it hard to register from Bos- 
ton, having for years registered at the conventions from 
Chicago. Soon after the death of A. C. Ashton, treasurer 
of the Ashton Valve Company, Mr. Motherwell, who was 
vice-president of the company in Chicago, moved to Bos- 
ton to become vice-president and general manager, which 
position he now holds. He is accompanied to the conven- 
tion by Mrs. Motherwell. 


In order to make the most efficient demonstration of 
pneumatic tools, George Gallinger, Ingersoll Rand Co., 
brought to the exhibit an air compressor to operate the 
tools, claiming a better quality air is made by these com- 
pressors! Mr. Gallinger has been trying the air in various 
sections of the country for the last four months, from 
Florida to Hot Springs and from Los Angeles to Mt. 
Clemens, in the effort to recover his health. Even now 
he is partial to easy chairs rather than to tramping the 
Boardwalk or pier. 


A. W. McLaren comes to the convention for the first 
time as a supply man, being now associated with Vice- 
President Warren J. Lynch of the American Steel Found- 
eries in New York. In the “good old days” Mr. McLaren 
was chief clerk to Captain Grammer when the later was 
vice-president of the New York Central Lines and Mr. 
l._ynch was passenger traffic manager in Chicago. Then 
\lr. Lynch became a railway supply man and Mr. McLaren 
hecame traffic manager of Nelson & Morris & Co., the 
packers, a position he held until that concern was absorbed 
by Armour & Co. 


The explanation of George Wildin’s failure to bring 
his bat with him came out yesterday morning in a casual 
conversation. Some time ago his superior officer recom- 
mended that he take up golf. Later when he was able 
regularly to beat not only the boss but the various execu- 
tive heads of other Westinghouse departments, Mr. 
‘lumphrey one day asked him when he found time to 
play. George replied: “Sundays, holidays and when you 
are away.” Baseball does not require enough clubs and a 
high degree of versatility demands a bagful. 
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President Aishton, of the American Railway Associa- 
tion, had to leave yesterday after addressing the Mechan- 
ical Division, but will return to address the Purchases and 
Stores Division on Monday morning. The Daily has 
known Mr. Aishton for many years, and his inability to 
reach Atlantic City in time to deliver his address to the 
Mechanical Division Monday caused the first failure by 
him to keep an appointment that we have ever known or 
heard of. In fact, nobody ever before knew him to be 
late in keeping an engagement, unless in case of fire or 
flood—and in this case it was a flood. 





C. H. Quinn, formerly chief electrical engineer, Norfolk 
& Western, appeared unexpectedly at the convention yes- 
terday, having returned last Monday with Mrs. Quinn on 
the S. S. Leviathan, after a stay of two months in Paris 
and vicinity. The Palace Hotel, San Francisco, is now 
Mr. Quinn’s headquarters, and he will leave New York 
for that destination on next Wednesday. He declares he 
will not again affiliate himself with railroad work, but it 
remains for Mr. Quinn to prove whether or not that is 
possible for one who has for 30 years been so actively 
engaged in it. 


Commissioner Frank McManamy, of the Interstate 
Commerce Commission, accompanied by Mrs. McManamy, 
has arrived for the convention. He will be one of the 
speakers at the session Monday morning. Mr. McManamy 
has been coming to the conventions in different capacities 
for years. He came first as assistant and later as chief 
inspector of locomotives of the commission. Under gov- 
ernment control of railways he came as assistant director 
of the Division of Operation of the Railroad Adminis- 
tration. He was appointed member of the commission 
by President Harding, and reappointed by President 
Coolidge. 


The man who talks about the unprecedented coldness 
of the season at Atlantic City either was not present or 
has forgotten 1906. We were on the Steel Pier that year 
and in order that the newspaper wheels might not fail to 
revolve, Hugh M. Wilson, then in charge of the destinies 
of the Daily, sent over into the town and commandeered 
an oil heater for each of his workers and himself. It may 
be noted as of passing interest that six stoves were suf- 
ficient for the outfit in those days, while today it might 
be more to the point to corral a whole stove factory. But 
we kept reasonably warm—in 1906. Moreover, the 
second week was all right—in 1906. 


George E. Howard, Commonwealth Steel Co., has one 
on the pickle factory. He has a photograph taken in 1883 
showing himself in front of his engine, No. 57, of the 
Union Pacific—one of those old-timers of which the stack 
was the predominating feature and the boiler a brass- 
decorated gas pipe. Well, he has a fancy for that number 
—57—and retains it on the up-to-date gasoline wagon he 
now drives, all the efforts of pickle men and others to the 
contrary notwithstanding. It would perhaps be invidious 
to call attention in this connection to the official of a 
neighboring state to the one in which Commonwealth 
Steel Co. has its plant who persistently retained No. 
55,555. But he was conspicuous in state politics. 





George E. Long, at one time secretary and later first 
vice-president of the Joseph Dixon Crucible Co., who 
had for many years been a regular attendant at the 
mechanical conventions, died about two weeks ago. He 
retired from active participation in the business about 
four years ago on account of failing health and had been 
confined to his home most of the time. He still retained 
his connection as a director in the company. To his 
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work is given the credit for the promotion of flake 
graphite for lubricating purposes and the company’s suc- 
cess in promoting its general use for this purpose. He 
also for many years had the direction of the company’s 
advertising business and for this reason was especially 
well known among newspaper men. 


W. S. Palmer, president and general manager of the 
Northwestern Pacific, with headquarters at San Fran- 
cisco, stopped off on his way home from Washington yes- 
terday to see the exhibits. This was his first visit to one 
of the conventions and he was greatly impressed by the 
extent and value of the exhibit. 


Mrs. B. W. Mudge and Mrs. R. D. Sinclair motored 
from Chicago to Princeton, N. J., where they were joined 
by Burton, Sr., who was east on business, and Burton, 
Jr., who has just completed his junior year at Princeton 
University. The party then motored to Atlantic City. 
Burton, Jr., had the misfortune to develop a trouble with 
his eyes that made it impossible to take his “exams,” but 
hopes to be in condition to take them before the opening 
of the next college year. 


John Nicholson, president of the Locomotive Firebox 
Co., has been delayed in coming to the convention by an 
accident to his son, James. The Nicholsons have a stock 
farm near McHenry, IIl., which is run by James Nichol- 
son. He was operating a tractor gang plow when one of 
the shares went through his foot. He had to be taken to 
a hospital in Chicago, where it happened that his wife 
lay sick at the same time. John Nicholson intended to 
come on the special train from Chicago, but will now 
arrive later. Mr. and Mrs, James Nicholson are both 
getting along satisfactorily. 


Ralph S. Cooper, vice-president of the Independent 
Pneumatic Tool Co., has just returned from a hurried 
business trip to Europe, arriving on the Olympic yester- 
day—his seventh trip on that boat. He had a very rough 
passage and was delayed a day on account of the weather. 
Mr. Cooper reports very good business on the other side. 
His company is now doing business with almost all the 
railways in Great Britain, all of which goes to show that 
it is not impassible for American concerns to break into 
the European field. Business conditions seem to be good 
abroad. The shipyards are busy and France is making 
great progress in automobile construction. Mr. Cooper is 
accompanied by his wife, this being her first convention. 
Mr. Cooper himself has been a regular attendant since 
1905. 


Among the most interested and closely observant of 
exhibit visitors on Thursday were Iwao Koyama, resident 
representative in New York of the Japanese Government 
Railways; Isamu Saito, M. E., assistant representative of 
the same, and H. Namba, chief of railway electrification 
section, Japanese Government Railways. They were 
accompanied by S. Itow, mechanical engineer, train opera- 
tion department, South Manchuria Railway, and Mr. 
Adzuma, mechanical engineer of the same road, both from 
Dairen, Manchuria. At the time the representative of the 
Daily was able to overtake them they were engaged with 
the exhibit of the American Steel Foundries and were 
propounding numerous questions as well as exchanging 
views with each other on the complete truck which forms 
a part of the exhibit. 


J. A. Kinkead, Parkesburg Iron Co., who is here all the 
way from California, has an interesting story to tell about 
business conditions there during the last few months. He 
tells it in the words of the famous Chap. LXXVII of 
Horrebow’s “History of Iceland.” The chapter is headed 
The whole of the chapter is “There are no 


“Snakes.” 
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snakes of whatever nature in any part of Iceland.” ‘lhe 
scarcity of business in California is due to the prevalerice 
of the foot and mouth disease and the exaggerated pre- 
cautions taken to prevent its spread. Cattle were killed 
by the tens of thousands and buried in trenches dug with 
a steam shovel. The holding up of passengers at Yuma, 
on the border of Arizona has been made generally known 
throughout the daily press. During the worst of the 
trouble, Mr. Kinkead says, one of the roads that ordi- 
narily took 100 carloads a day from a certain point | 
its tonnage reduced to absolute zero. But Mr. Kinkea 
has a more interesting story to tell about his four boys, 
They are now in Paris learning the French language i1 
the best way and at the best age and are incidentally 
teaching young Johnny Crapaud to swim. 


A casual stroll around the pier discloses several men 
who at one time or another have labored on the Daily in 
convention work. Harry W. Frost, president Frost Rail- 
way Supply Co., of Detroit, for several years did work 
“in lighter vein” in this department of the Daily. F. B. 
Ernst, American Steel Foundries, for awhile gave atten- 
tion to exhibits in general as a training for efficiency in 
representing a single line of equipment. John C. Whit- 
ridge, Buckeye Steel Castings Co., as the representative of 
what was then a rival publication, found the Daily to be 
a more easily available source of material for his report 
than attendance at all the meetings. George L. Fowler 
is another of the old-timers who used to do much heavy 
editorial work. Among more recent graduates from 
this course of education is A. F. Stuebing, who makes his 
first appearance this year as chief engineer of the Brad- 
ford Corporation. E. A. Averill, formerly of the Rail- 
way Mechanical Engineer and therefore available for 
service on the Daily is now representing the Superheater 
Co. C. N. Winter, managing editor of The Car Builders’ 
and Locomotive Cyclopedias as his primary occupation, 
who has been at times drafted into the Daily service, is at 
the present convention as representative of the Rogatchoff 
Co. Andrew C. London is representing the Superheater 
Co. in Canada; he was active on the Daily staff several 
years ago. 


Among the arrivals at the convention yesterday was 
R. S. Hurd, special agent on the Pennsylvania System 
and in charge of the motor truck development work 
which that road has been actively carrying forward dur- 
ing the past vear under the general direction of R. C. 
Wright, general traffic manager. This road has adopted 
a broad plan for the utilization of motor trucks in railway 
operation, the basis or main principle of which is the 
actual co-ordination of rail and motor operation. The 
scheme does not contemplate the complete taking over of 
the total traffic on any one line or lines, but only the tak- 
ing over of that traffic which is primarily truck traffic. 
The broad plan is really sub-divided into three plans cov- 
ering consecutively (1) local or peddler train traffic; (2) 
terminal operation, and, finally, (3) store door delivery. 
To date only Plan 1 has been put into effect, the first 
unit being installed on the Eastern division out of Pitts- 
burgh, July 9, 1923. Since that date 21 units have been 
placed in operation, serving over 1,000 miles of line and 
covering practically all of the Pennsylvania’s lines in the 
state of New Jersey and those radiating from Philadel- 
phia and Pittsburgh. The work is done on contract, th’ 
railroads owning no tracks for this purpose. So success- 
fully has the plan worked that it has not been necessar 
to make any changes in it since it was inaugurated. Work 
has already been started on Plan 2, and at the present 
time the Cleveland terminal of the Pennsylvania is bein 
motorized with the expectation of placing it in operation 
during the early part of July. 
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Electrical Engineers Meet at Hotel Dennis 


Fourteen Committees Present Progress Reports on 
Live Subjects at Semi-Annual Convention 


HE SENIOR ANNUAL CONVENTION of the Associa- 

tion of Railway Electrical Engineers was called to 

order at the Hotel Dennis by the president, Ernest 
Lunn, of the Pullman Company at 10:10 A. M. yesterday 
morning. 

In the opening the meeting Mr. Lunn spoke in part as 
follows: “It gives me pleasure to welcome you to the meet- 
ing and to invite you to listen to the reading of the various 
progress reports which will be presented and which rep- 
resent the thoughtful effort of your fellow members who 
have willingly consented to assume the responsibility of 
placing before you, and others interested, their latest find- 
ings relative to the most up-to-date practice in the sub- 
jects covered. 

“The progress reports representing, as they do, in each 
case, not the opinion of an individual, but if a group of 
men trained to meet the problems presented, should be 
given your careful consideration, and where criticism is 
warranted let it be forthcoming and if commendation is 
justified a little encouragement will do no harm. 

“We can look back on some worth-while achievements 
as an Association and feel hopeful for the future. The 
successful reports of various committees have covered the 
respective fields fully and standards recommended have 
been quite generally adopted.” 

“The report of the Committee on Data and Informa- 
tion submitted at last fall’s convention, showe dthe use 
of electrical devices to be rapidly increasing on rail- 
roads and the discussion which followed its presentation 
clearly indicated the necessity for alertness on the part 
of the electrical engineers, whose duty it should be to 
give not only opinions when asked for, but to initiate 
improvements, the carrying out of which would be re- 
flected in worth-while economies. 

“Our association is somewhat unique in that it in- 
cludes in its membership not only men of electrical exec- 
utive training and technical men, but those who have 
by reason of their thoughtful study and experience in 
handling equipment qualified themselves to pass intelli- 
gent opinions on the many problems which must be faced 
in railroad work. 

“The officers and members of the various committees 
have our sincere thanks for their unselfish efforts in 
making this meeting a success.” 

[mmediately following the address of the president, 
the report of the secretary-treasurer was presented. In 
view of the short time available, Mr. Andreucetti, the 
secretary-treasurer, gave a brief verbal statement in 
which he stated the membership of the association to be 
450, and the financial resources to be approximately 
$3800, with no liabilities. 
_ The committee reports were presented in the follow- 
ing order: 


Trucks and Tractors 
_ the Committee on Trucks and Tractors stated its inten- 
tion of sending out a questionnaire in the near future to 
the operating heads of the various roads in order to se- 
cure data on operating costs of trucks and tractors. A sub- 
committee, which was appointed to investigate the use 
of crane type trucks in the roundhouse had not made any 
report. The general committee was anxious to hear dis- 
cussion on a large number of questions which were in- 
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cluded in the report, these questions being so complete in 
their scope as to include practically the entire subject of 
truck and tractor operation. 


Discussion 

Most of the points of the discussion were a repetition of 
those which were brought up at the annual convention 
last fall. The subject of the desirability of larger battery 
boxes on trucks was discussed at length, the main point 
of the argument being that a larger box would allow the 
use of certain types of car lighting batteries to be used for 
trucks, with the result that a fewer number of spare 
batteries would be required. In view of the short time the 
discussion was somewhat curtailed, and in closing the 
committee made a final appeal for written discussions to 
be sent in, particularly with regard to the economies that 
could be effected by the use of trucks and tractors. 


Safe Installation and Maintenance 
of Electrical Equipment 
The report of the Committee on the Safe Installation 
and Maintenance of Electrical Equipment presented its 
first report, there having been no committee on this par- 
ticular subject prior to this year. Two general sections 
were included as is indicated by the title. The part relat- 
ing to installation was divided into a number of groups 
giving general specifications on switchboards, power 
panels or substations, motors and control equipment, and 
wiring. The section on maintenance was considerably 
shorter and presented a number of rules to be followed 
in the inspection and maintenance of electrical equipment. 


Discussion 

Exception was taken to some of the items in the report 
on the grounds that the committee had made the limitations 
too severe, this being particularly true in connection with 
certain wiring suggestions. A great deal of the discus- 
sion centered around the subject of fuses, some perfer- 
ring the so-called one-time fuse, while others advocated 
the use of refillable fuses. It was also advocated that the 
committee showed incorporate in its complete report a 
description of the prone pressure method of reserscitation 
from electric shock. 


Self-Propelled Cars 


The report indicated that there is a growing interest 
in self-propelled cars of all types. This has been mani- 
fested by the installation of a number of cars on various 
roads. The Canadian National Railway has added six 
storage battery cars to the number which it already had 
in service. Two storage battery cars are being put in 
operation on the Central of Vermont and additional 
gasoline cars have been installed on a number of eastern 
roads. 

The three developments which are of greatest interest 
at the present time are a hydraulic transmission as in- 
stalled on the gasoline car of the N. Y., N. H. & H., a 
gasoline car with multiple unit control manufactured 
by the Mack Truck Company, Allentown, Pa., in 
which a separate gasoline engine is mounted on each 
truck beneath the car floor and the two engines in each 
car or the several engines in a multiple unit train are 
operated by electro-pneumatic control, and a gasoline- 
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electric car. The third development, the gasoline-elec- 
tric car, is being built by the Electro Motive Engineer- 
ing Company, of Cleveland. It has a motor generator 
set mounted on the floor of the car, the car being driven 
by motors on the car axles in the usual manner. Con- 
siderable interest is also being shown in the develop- 
ment of the Diesel electric car both by the manufac- 
turers and by the railways. 

It is the intention of the committee to obtain full in- 
formation on a test run of each of the battery cars on 
the Canadian National from which reliable energy con- 
sumption records will be available. 


Discussion 

Several notable examples of recent operation with 
self-propelled cars were mentioned. One case of a gaso- 
line-electric car on the Lehigh Valley was cited. This 
particular car was operated approximately 108 miles per 
day for a year and had been out of service but one day 
during a year. A careful record was kept of mainte- 
nance cost, and it was stated that this particular car was 
responsible for a saving of $1800 per month in the cost 
ot operation. 

Another notable achievement was that of a gasoline- 
electric car which just completed a trip from Chicago 
to Atlantic City. This car averaged 38 miles per hour 
and required not the slightest maintenance throughout 
the long journey. At some places it was operated at a 
speed of 60 miles per hour. (An article on this car and 
its trip to Atlantic City will be found elsewhere in this 
issue. ) 

Electric Welding 

In view of the fact that electric welding has passed the 
experimental stage, the Committee on Electric Welding 
felt that the time had arrived when it was extremely advis- 
able for the Association to compile a manual of electric 
welding. Such a manual should cover all electric welding 
processes used in railroad shops, including are welding 
with carbon and metallic electrodes, spot welding and re- 
sistance welding. The first section of such a book should 
consist of a description of the various electric welding 
processes and their general use, and the second section 
should consist of .recommended methods of installation. 
The third section should consist of recommended methods 
of application covering first, the typical jobs and important 
jobs that have already had their successful application de- 
monstrated by years of service, including detailed instruc- 
tions for the training of operators. 

From time to time as better practices are developed and 
approved, bulletins or new sheets could be issued, the 
committee feeling that the manual should be of the loose- 
leaf type. 

Discussion 

It was felt that the work of preparing such a manual 
as the committee suggested would be an enormous task, 
but one which would be very much worth while. It was 
also suggested that the cost of such work would be con- 
siderable, but in view of the excellent financial position 
of the association it was believed that this expense could 
be readily taken care of and the committee was author- 
ized to proceed with the preparation of the manual. 


Locomotive Electric Lighting 
An effort was made by the committee to develop a 
standard method of making photometric tests of head- 
light reflectors. The report described in detail three 
tests made under various conditions. The results indi- 


cate that considerable savings may be realized by 
allowing glass reflectors to go for long periods of time 
without cleaning; the length of time depends upon the 
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condition of the headlight cases and their ability to 
exclude dirt. 

In the matter of headlight and cab lamps, particu- 
larly with the 250-watt lamps, investigation has shown 
that many lamps fail very early due to inherent weak- 
nesses, including brittle filament material. This results 
in seriously increasing consumption. In order to learn 
more about the matter of premature lamp failure, the 
committee proposes to send out a questionnaire seeking 
information from the members as to just when the 
lamps fail. 

Recent developments tend to show the possibility 
of introducing a fixed or permanent focusing device for 
the headlight. One of the roads is experimenting with 
the idea on a rather extensive scale and the committee 
felt that it would be of interest and value if similar 
tests could be carried on by others. The subject of 
roller bearings for headlight generator service contin- 
ued to be given attention and one of the headlight 
manufacturers has obtained satisfactory results from 
several installations of this type of bearing. 

Discussion—It was felt that further improvements 
can be effected in improving lamps for locomotive 
service. Manufacturers, however, have gone about as 
far as possible in the development of cab lamps until 
the railroads make use of the improvements which 
have been devised. A divergence of opinion was shown 
regarding the possible omission of the focusing device 
from locomotive headlight reflectors. The opinion was 
offered that the power supply for train control will 
come from a power plant on the locomotive and the 
suggestion was made that the committee study the 
situation and if possible show ways of providing for 
this contingency. 


Electrical Storekeeping 


The Committee on Electrical Storekeeping, another 
new committee, reported for the first time, and an- 
nounced its intention to send out a questionnaire to 
the various roads in order to procure information as to 
the present practices being followed in maintaining 
stocks of electrical material and also to secure recom- 
mendations for improved practices. The proposed 
questionnaire formed a part of the report. 

Discussion—In the discussion an outline of condi- 
tions existing on a number of roads was presented. 
This showed the importance of assembling the infor- 
mation outlined in the questionnaire which is to be sent 
out by the committee to signal, telegraph and electrical 
departments. 


Train Lighting Equipment and Practice 


The report of the Committee on Train Lighting 
Equipment and Practice took up the question of chang- 
ing the design of the present battery boxes, looking 
toward a deeper box which would make it possible to 
employ a tank having more sediment space which, in turn, 
would permit the lengthening of the period between 
cleanings. Some roads have found that this practice 
has resulted in a marked saving in the matter of battery 
maintenance expense. Specific instructions were in- 
cluded in the report for the paraffin treatment of the 
wooden battery crates. While further particulars will 
be presented at the annual convention, advance infor- 
mation indicates that this treatment, if properly done, 
will greatly increase the life of the crates. 

The axle generator drive question came in for a smal! 
share of attention. Of the barrel type pulleys which 
have been installed for some time, the 28% inch pulleys 
seem to enjoy the preference over the 33% inch 
pulleys. A comparatively new type of axle pulley, 
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known as the universal type, has been installed on 45 
cars and it is expected that something more than exper- 
imental data will be available in time for the annual 
convention. A few installations of the silent chain 
drive are being watched and it may be possible to 
report favorably, especially on roads which encounter a 
large amount of snow. It is reported that these chains 
last about two years or approximately 160,000 miles 
and that the maintenance cost, considering the positive 
drive, is not excessive. Consideration is being given to 
the publication of a working manual of standards cov- 
ering axle generator construction and accessories. 

Discussion—The two subjects which received par- 
ticular attention in the discussion were battery box 
height and the development of suitable drive for body 
hung axle generators. One member on request of the 
chairman described results obtained with the head- 
end train lighting system as applied to special con- 
ditions. He said that no complaints had been received 
on suburban trains lighted from a generator located on 
the locomotive. 


Starters and Controllers 

The report of the Committee on Starters and Con- 
trollers was presented for the first time. It was pointed 
out that it was not the desire or intention of this com- 
mittee to draw up specifications for the manufacture of 
controls, but outline important features that should 
be incorporated in controls and make recommendations 
for standard types to be used for various operations in 
railroad service. It was recommended by the com- 
mittee that the manufacturer’s representative meet 
with a committee at its next conference and discuss 
the various features desired in controls. The commit- 
tee summed up recommendations in a list of 14 items 
which it felt was desirable to include. 

Discussion—An explanation was made by the com- 
mittee chairman that the report was one which would 
probably call forth much discussion between railroad 
and supply men and as the time was limited this was 
for the time dispensed with. Plans are being made for 
conferring with manufacturers at the annual meeting 
to be held at Chicago in October. 


Economics of Electrical Appliances 

The Association has for some time felt that if vari- 
ous principles of economics were brought to the atten- 
tion. of railway officers a greater appreciation for this 
part of the work will follow. 

It was with this thought in mind that this committee 
was appointed. The outline of work included a col- 
lection of specific data showing economies that have 
been brought about by utilizing electrical energy for 
operating railway facilities. The committee presented 
a tentative questionnaire which was offered as a part 
of the report. 

Discussion—One instance was cited on a certain road 
where the compressed air supply was so inadequate 
that ari expenditure of thousands of dollars was con- 
templated to increase the facilities in this direction. 
On checking over the line it was found that a number 
of air hammers were responsible for the excessive use 
of air. These hammers were replaced by electrical 
equipment, and not only was the amount saved which 
it had been planned to spend for additional air facili- 
ties, but other savings due to this installation of electric 
equipment were made. 

Some objections were raised regarding the difficulty of 
complying with the request of the committee to supply 
information concerning direct specific saving due to instal- 
lation of electrical equipment. On some of the larger 
ads it was felt that this might be rather burdensome, 
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but it was the opinion of others that inasmuch as esti- 
mated savings of any new installation usually accompan- 
ied a request for appropriation that this fact could be 
made use of in furnishing information to the committee. 


Sponsor Committee on Insulated Wire and Cables 

A verbal report only regarding the work of this com- 
mittee was presented. There are numerous sub-commit- 
tees which have in hand the preparation of specifications 
for rubber-insulated wire of varying quality for various 
uses ; also for silk-and cotton-covered magnet wire. The 
work of the different sub-committees is well under way 
and in some instances is partially completed, although 
none of these committees has submitted its report. There 
was no discussion on this subject. 


Committee on Illumination 


A verbal report on the subject of illumination was like- 
wise presented. ‘The committee announced its intention 
to collect information as far as possible in the several 
fields of railroad lighting, such as yards, shops, stations, 
round houses, etc., and present this information in such 
form as to serve as a guide in making similar installations 
in the future. The programme of the committee, it was 
estimated, would require several years to complete and as 
yet the exact form in which it would be presented had not 
been decided upon. The subject of shop and round house 
lighting will be taken up this year. In addition to this 
work changes in lamp sizes and changes in state lighting 
codes will be incorporated in the committee’s report as 
those changes occur. There was no discussion on this 

While it is known that a committee is developing some 
interesting information on the subject of radio installa- 
tions on private cars, no written report was presented. 
An interesting example of what can be accomplished in 
this direction was cited by the president. A certain car 
equipped with an eight-tube receiving set was in constant 
touch with one broadcasting station or another throughout 
the entire trip from Chicago to Boston. The president 
requested that the members report to the committee on 
interesting information in connection with this subject 
that may come under their observation. No discussion. 


Automatic Train Control 

No report was presented on the subject of train con- 
trol, but it was stated that data was being collected, how- 
ever, and would be in readiness for presentation at the 
fall meeting of the Association, October 20 to 24, in 
Chicago. 

The meeting adjourned at 2 p. m., bringing to a 
close the largest attended session that the Association has 
ever had at its semi-annual convention. 
report. 











Cars of U. S. Ambulance Train Used in England During 
the War Being Remodeled for Regular Passenger 
Service on British Railways 

































New Devices Among the Exhibits 
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Headlight Lenses and 
Floodlight for Yard Lighting 


MONG THE exhibits of the Pyle-National Company, 
Inc., Chicago, will be found two new lenses for 
locomotive headlights and a new model floodlight 

for yard lighting work. 
The No. 1442-F lens is designed for switch engine use. 
It eliminates the glare and minimizes the danger to switch- 
men working in front of the locomotive, so that it is pos- 





The No. 1442-F Headlight Lens Eliminates the Blinding Effect 
of Plain Lenses 


sible for them to look directly into the headlight without 
any of the blinding effect encountered with the ordinary 
headlights, and making it possible for them to see the 





The No. 1442-S Headlight Lens Spreads the Light Over a 
Large Area in a Beam of Rectangular Section 


The No, 1442-S is also 


This lens gives a 


footboard of the locomotive. 
employed for switching locomotives. 


rectangular beam of great spread, covering a large area. 
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The floodlight is made with a body of aluminum-alloy 
or gray iron, finished in battleship gray or black enamel. 
All fittings are rustproof plated wrought iron or steel. 
This light is used with a standard 300 or 500 watt lamp 
and throws an evenly distributed floodlight of high in- 
tensity. The reflector is of non-glare, silver-plated cop- 
per or glass. 








The Pyle-National Floodlight for Yard Lighting 


The mounting is of the swivel base, pilot-house control 
type. This light occupies a space 934 in. by 14% in. by 
19 in. and weighs 30 Ib. 


Graphite Packing for 
Sunbeam Headlight Generator 


HE SUNBEAM ELectric MANUFACTURING Conm- 
I PANY, Indianapolis, Ind., has developed a new type 
of turbine shaft packing for use on its type RE-3 

turbo-generator. In this design the generator shaft carry- 
ing the turbine wheel extends from the casing on both 
sides, making it neccessary to use a packing to prevent 
steam leaks where the shaft passes through the casing. 
Their past practice to use a ring type packing but this 
has proved to be short lived and has caused considerable 
wear on the turbine shaft.. 

The new packing consists of a carbon graphite deflec- 
tor ring, which is mounted on the shaft and enclosed 
a loosely fitted housing. The steam pressue on the insic 
of the turbine casing carries the deflector ring against th« 
face of the deflector cap, making a steam tight join 
Graphite in the deflector ring furnishes sufficient lubric: 
tion to prevent any appreciable wear. The deflectors are 
closely fitted to the turbine shaft with only a few thot 
sandths clearance, so that there is no steam leak alon 
this shaft. 
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Light Weight Lead Storage 
Battery for Car Lighting 


N Exipe IRonciap type of storage battery for car 
A lighting service is being exhibited by the Electric 
Storage Battery Company, Philadelphia, Pa. The 
uitstanding advantages offered by this type are its com- 
aratively small size and light weight. In addition to this 
is a rugged type of battery which will withstand a large 
amount of rough handling and vibration. 
The battery is made up in two-cell units, the two cells 
being placed in a solid wood tray. The plates are of the 
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Exide Ironclad Storage Battery for Car Lighting Service 


Ironclad type and rest on cast ribs in a rubber composition 
jar. The plate groups or elements are each provided with 
two terminals which are connected, as shown in the illus- 
tration. 


Lighting Generator 
Suspension Shaft Lubrication 


HE SAFETY CAR HEATING AND LIGHTING CoMPANY, 

New Haven, Conn., is exhibiting a development 

which provides for improved lubrication of axle 

lighting generator suspension shafts as well as a better 
means for removing the shaft when required. 

Lubrication of the generator suspension shaft has called 
































The Lubricant is Distributed by Helical Grooves in the 
Bushing 


‘or considerable study, because the relative motion between 
the bearing and the shaft is so small that the lubricant is 
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not carried in by the motion of the shaft and also because 
the surfaces which need lubrication, that is those which 
are under pressure, squeeze out whatever lubricant can 
be introduced instead of building up a film of lubricant 
between them as they do in a rotating bearing. There is 
no tendency in a bearing of this kind to heat and sieze but 
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The Shaft can be Easily Removed for Repairs 


the formation of rust on the surface of the shaft and on 
the surface of the shaft bushing gradually cements the 
two together unless all the bearing surfaces are properly 
lubricated. The new design provides a bearing metal bush- 
ing with a series of helical grooves extending around its 
inside surface, so that all bearing surfaces can be lubricated 
from these grooves, avoiding the necessity of forcing lubri- 
cant between them. 


Chiles Trucks for Freight Cars 


MONG the exhibits at this year’s Convention of 
especial interest to car department officers will be 
found the Chiles trucks for freight cars, exhibited 

by J. W. Dalman, Chicago. In the design of this truck the 
object is to provide increased spring capacity and resilience 
without additional truck weight. This increase has been 
secured by the use of a greater number of the present 
standard A. R. A. Class “D” coils. The introduction of 
additional springs necessitated a new design of truck side 
frame and a new bolster end design to provide greater 
spring bearing area. 

The design of side frame commonly used is neither 
a truss nor a beam, but a combination of both. Conse- 
quently, high and irregular stresses are found at various 
points in the frame. Such a frame tends to change its 
form, even when subjected to very low loads, and to take 
a permanent set at loads much lower than a frame of equal 
weight built in the form herein described. 

The basic principle of the Chiles type of side frames is 
the use of the form assumed by a flexible cord or chain 
supported only at the ends and loaded with known 
weights, distributed exactly as they would be when carry- 
ing the weight of the loaded car. The outline of this 
freely supported flexible member gives the load adjust- 
ment which offers the maximum resistance per unit of 
weight. 

When the loaded flexible cord assumes a position of rest, 
the force line, or line of pull, coincides with the metal line 
or line of resistance. These two lines are not even approx- 
imately coincident in the common design of side frame 
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and the change of the form under load is its attempt to 
assume natural lines. A series of tests conducted by Prof. 
Louis E. Endsley, of the University of Pittsburgh, at the 
McKees Rocks plant of the Pressed Steel Car Company, 
showed the high stresses existing in the bottom bar of the 
conventional type of arch bar truck. These tests were 
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were approximately on one level. The spring groups 
on these cars consisted of six standard A. R. A. 
Class “D” coils; four single outer coils form the 
central group, while two duoble coils form the outer 
group, or end springs. This group has a total solid 


capacity of 82,000 Ibs., or 28.1 per cent more than 
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Suspensicn Line Design and Heavy Sections are Typical of Chiles Side Frames 


described in detail in the September, 1923, issue of the 
Railway Mechanical Engineer. 

The number and position of the springs influence the 
form assumed by the natural suspension line, and the metal 
line should be located coincident with it or closely approxi- 
mate it throughout its entire length. The tension member 
of the frame in the Chiles truck is so proportioned that 
the metal line coincides with the line of pull, thereby accom- 
plishing a more uniform distribution as well as reducing 
the stresses throughout the length of the tension member. 
Subsequent tests of Chiles side frames proved the correct- 
ness of this theory in design and brought out the fact that 
this type of side frame possesses unusual fatigue resist- 
ance, 

To overcome the trouble being experienced by railroads 
due to the great number of spring failures, Chiles trucks 
have been designed to provide increased spring capacity 
and resilience to the extent of 39 per cent for 50-ton cars 
and 40 per cent for 70-ton cars. 

It is possible to increase the spring capacity and spring 
resilience of the present standard design of trucks by the 
use of additional standard coils, but, were this attempted, 
it would result in a considerable increase in weight over 
that of the present truck. Taking this into consideration, it 
is noteworthy that in the Chiles design of trucks provision 
is made for 40 per cent increased spring capacity and resili- 
ence, and at the same time a saving in truck weight is 
effected. 

The function of load-carrying springs is to provide re- 
silience. This is a product of spring capacity and spring 
travel, and any reduction in the total spring travel will 
naturally decrease the resilience, thus, in a measure, defeat- 
ing the purpose for which the springs were provided. 

In ten cars equipped with the Chiles design of trucks 
which have been in service some two years, the springs 


the four double coil 50-ton standard group. It was 
considered advisable to test out in actual service the 
spring capacity before attempting to construct a new 
bolster pattern. Therefore, the standard bolster pattern 
was provided with tee ends. The end springs were seated 
below the side walls of the tension member so as to raise 
the metal line at these portions. The performance of these 
trucks has been carefully studied, and it has been decided 
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Bolster End Design Showing Provision for Greater 
Number of Springs 


that best results can be obtained by the use of four double 
Class “D” springs in the central group with single outer 
“D” bars in the elevated end springs. This group, com- 
posed of standard coils, has, when solid, a capacity of 
89,000 Ibs., or 39 per cent greater than the standard 50-ton 
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r up. This spring group has been used in trucks recently 
pla 


ed in service. 
(he improved truck has demonstrated that the wider 
spa cing of the springs, together with their greater capacity, 
has reduced column wear and the tendency of the bolster 
to tilt. 

The elevated end springs, with bolster spring seats on two 
levels, gives a greater depth to the central portion of the 
bolster. Two vertical walls extend from the upper spring 
level to the top wall of the bolster to stiffen the spring seat. 
The column wearing surface is secured by widening the 
bearing surface, and the wearing surface is on two planes. 
In the ordinary bolster the column lugs extend out beyond 
the side walls of the bolster proper and serve but a single 
function. In the improved bolster design this transverse 
wearing surface is secured without projecting the bolster 
beyond the width necessary for the spring-bearing area. 
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Table I shows the result of an attempt to increase the 
spring capacity of the present trucks on 70-ton capacity 
cars by the use of six double coils of the A. R. A. “D” 
group. This gives an increase in spring capacity of only 
20 per cent over the total spring capacity of the 70-ton 
capacity car in the second line of Table 1. With this spring 
arrangement, a load equal to the total capacity of the axles 
requires 52.1 per cent of the total spring capacity, leaving 
a surplus of 47.9 per cent. 

With the Chiles truck design for 50-ton and 70-ton 
capacity cars, total load, equal to the axle capacity of the 
50-ton car requires only 44.9 per cent of the total spring 
capacity, leaving 55.1 per cent of the spring capacity as a 
reserve against shocks, vibrations, etc. The total spring 
capacity of 356,000 Ibs. on 50-ton car trucks is an increase 
of 39 per cent over the total spring capacity of the 50-ton 
car trucks of the present arch bar design. 
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The Chiles Increased Spring Capacity Truck for Freight Cars 


These features provide a stronger bolster end construction 
with a decrease in weight. While this increase in spring 
capacity of 39 per cent has been secured by using the same 
spring plank used with the four-coil, 50-ton “D” group, a 
saving in truck weight of some 300 Ibs. over the standard 
truck has resulted. 

Reference to the following tables will make clear a 
comparison between the present conventional type of arch 
bar truck and the Chiles increased spring capacity trucks : 


Taste I—Sprinc Capacity or ConventTionaL Type Trucks 


Total axle Total spring Spring 
Type of car capacity capacity group No. of springs 
20 tons capacity ....... 160,000 256,000 ee 4 double coils 
70tons capacity ....... 200,000 320,000 ms 5 double coils 
/Otons capacity ....... 200,000 384,000 — 6 double coils 

Taste [I—Sprinc Capacity or Cuires Trucks 

Total axle Totalspring Spring 
Type of car capacity capacity group No. of springs 
SO tons capacity .....+. 160,000 356,000 “——D” oa 
70 tons capacity ....... 200,000 448,000 —" 7 double coils 


_ With conventional truck designs on both the 50-ton and 
/U-ion capacity cars a load equal to the capacity of the four 
axles requires 62.5 per cent of the total spring capacity, and 
when carrying such a load the springs would have a re- 
Maining capacity of only 37.5 per cent. The third line in 


A total load equal to the axle capacity on the 70-ton 
cars requires 44.6 per cent of the total spring capacity, leav- 
ing in reserve 55.4 per cent. The total spring capacity of 
the 70-ton car truck of the Chiles design is an increase of 
40 per cent ovr the total spring capacity of the 70-ton 
car truck shown in the second line of Table I. 

In this article trucks for two spring arrangements have 
been discussed; the four spring for 50-ton capacity cars, 
the six spring for 50-ton capacity equipment and seven 
spring for 70-ton capacity cars. The saving in truck 
weight is clearly shown by the following comparison, 
based on the U. S. R. A. design of the same capacity. 


Weicut or Sipe Frames anp Botsters Per Car 
” 


A. R. A. “D io 
coils per Capacity Ordinary Chiles Saving in 
group tons design design Weight 
4 40 3,320 Ib. 3,080 240 
a 50 3,710 Ib. 3,320 390 
6 50 (no design) 3,500 
5 70 4,890 Ib. 
7 70 (no design) 4,400 


In considering these comparisons it should be borne in 
mind that one of the Chiles 50-ton capacity trucks listed 
and also the 70-ton capacity truck have an increased spring 

capacity and spring resilience of 29 and 40 per cent respec- 
tively over that provided in the ordinary design. 
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lateral motion on locomotives without the necessity 
of a split steel driving plate which is bolted on and 


The Badeker Hub Liner 
A of dropping the wheels is being exhibited by the 
remains a part of the wheel, about which a brass liner is 


HUB LINER designed for the rapid adjustment of the 
Badeker Manufacturing Company, Chicago. It consists 
bolted. 
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An Interchangeable Hub Liner Which Fits Any Standard 
Size Axle 


ec 





The illustration shows that the steel hub liner plate has 
driving projections that fit into recesses in the split brass 
outer liner. When this liner is pulled over the plate the 
whole becomes practically one piece. 

It has been demonstrated that this liner can be removed 
and a new one applied in an hour by one man. The liners 
are interchangeable and fit any standard size axle. They 
are made of tough bearing metal. 


Fluted 
Expansion Reamer 


— 
Spiral 

Scutty Steet & Iron Company, Chicago, is 

exhibiting a spiral fluted expansion reamer suit- 


able for general service in railroad shops. In this 


reamer the knives are held rigidly in a tapered vee-block 
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The Scully General Service Expansion Reamer 


To obtain adjustment or expansion, 
The 


with a solid backing. 
the blades slide back and forth in the vee-block. 
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expansion is uniform over the entire length of the blaces, 
The two adjustment nuts hold the blades firmly in place. 
One turn of the expansion nut increases the diameter of 
the reamer .005 in. 

The detachable taper bushing or pilot is an importang 
feature of the reamer. By means of this bushing the 
holes are reamed accurately ard straight, which insures 
perfect alinement. The reamer can be furnished in sizes 
of from 5 in. to 1% in., inclusive, permitting expansion 
up to .05 in. 


High Pressure Lubricator 


HE CARR FASTENER COMPANY, Boston, Mass., is ex- 
hibiting the Dot pressure lubricating system for 
locomotive use, which is an adaptation of the 
grease gun method heretofore successfully used for the 
lubrication of many types of bearings. The Dot lubrica- 














The Dot Lubricator Is Applicable to Inaccessible Parts 


tor will force any lubricant from kerosene to heavy grease 
into bearings at a pressure of 3,000 lb. and can be oper- 
ated with one hand. 

This system has been applied on several roads to loco- 
motive stokers and has proved especially desirable in sub- 
stituting grease for oil on stoker engine bearings where 
previously it was possible for steam pressure to blow all 
the oil out of gravity-feed oil pipes. The application 
of the Dot system with ball check nipples has simplified 
the lubrication problems on bearings subjected to these 
conditions. 

Special nipples, spot welded on side rods and ap- 
plied to hub liners, have made it ‘possible to utilize this 
system for the lubrication of these parts at a saving in 
time over former methods as well as with the assurance 
that the heavy grease will be forced into all parts of th 
bearing. 

















